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INTRODUCTION

Valley Comfort Systems Inc. retained OMNI to perform U.S. Environmental Protection Agency
(EPA) certification testing on the Blaze King 20.2 Series wood stove. The Blaze King 20.2
Series wood stove is a catalytic-type room heater. The firebox is constructed of mild steel.
Usable firebox volume was measured to be 1.82 cubic feet and the stove is vented through 6”
collar located on the top of the appliance.

The testing was performed at Blaze King Industries located at 146 A St., in Walla Walla
Washington. The altitude of the laboratory is 1,191 feet above sea level. The unit was received
in good condition and logged in on 8/22/17. The tested unit was labeled with OMNI 1D # 2253.
OMNI representative Aaron Kravitz conducted tests 1 — 6, and Bruce Davis conducted test 7 of
the certification testing and completed all testing by September 7, 2017. Two additional tests
(tests 6 and 7) were performed to verify equivalency of the Applied Ceramics catalyst to the
Clariant catalyst used during certification test numbers 1-5.

This report is organized in accordance with the EPA-recommended outline and is summarized in
the Table of Contents immediately preceding this section. The results in this report are limited to
the item submitted.

SAMPLING PROCEDURE

The Blaze King 20.2 Series wood stove was tested in accordance with the U.S. EPA 40 CFR Part
60, Subpart AAA — Standards of Performance for New Residential Wood Heaters using EPA
Method 28R, ASTM E2515 and ASTM E2780. Particulate emissions were measured using
sampling trains consisting of two filters (front and back).

The model 20.2 Series was tested for thermal efficiency and carbon monoxide (CO) emissions in
accordance with CSA B415.1-10.

SUMMARY OF RESULTS

The weighted average emissions of the four test runs included in the results indicate a particulate
emission rate of 0.7 grams per hour. Testing on the 20.2 series consisted of four certification
tests used for a weighted average (1, 2, 3, and 4), one fan confirmation test (5), and two catalyst
confirmation tests (6-7). The 20.2 Series results are within the emission limit of 2.0 g/h. for
affected appliances manufactured on or after May 15, 2020.

The catalyst equivalency tests met the requirements described in the letter data Dec 15, 2016
from the EPA office of compliance. Both the category 1 test and the category 4 test resulted in
emissions rates below that of the original tests plus 0.5 g/hr.

The proportionality results for all 7 test runs were acceptable. Quality check results for each test
run are presented in Section 3 of this report.

Page 5 of 191
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Model: Blaze King 20.2 Series
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INDIVIDUAL RUN SUMMARIES - Certification Testing

Run 1 - Attempted category 2 burn rate at primary air setting of 9 degrees from horizontal
setting on thermostat. Observed bumn rate of 1.04 kg/hr. (category 2). No sampling
anomalies occurred, so this test run is valid for inclusion in the weighted average.

Run 2 - Attempted category 3 burn rate at primary air setting of 36 degrees from
horizontal setting on thermostat. Observed burn rate of 1.54 kg/hr. (category 3).
No sampling anomalies occurred, so this test run is valid for inclusion in the
weighted average.

Run 3 - Attempted category 4 burn rate at primary air setting of fully open (90 degrees
from horizontal). Observed burn rate of 2.26 kg/hr. (category 4). No additional
sampling anomalies occurred, so this test run is valid for inclusion in the weighted
average.

Run 4 - Attempted category 1 burn rate at primary air setting of 0 degrees from horizontal
(level) on thermostat; Observed burn rate of 0.60 kg/hr. (category 1). No sampling
anomalies occurred, so this test run is valid for inclusion in the weighted average.

Run 5 - Fan confirmation test. Attempted category 2 burn rate at primary air setting of 36
degrees from horizontal setting on thermostat. This setting is equivalent to the
setting used for category 3, but a slower burn was anticipated due to the disuse of
the fan. Observed burn rate of 1.18 kg/hr. (category 2). No sampling anomalies
occurred, as a fan confirmation test, this is not included in the weighted average.

OMNI-Test Laboratories, Inc.
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INDIVIDUAL RUN SUMMARIES - Catalyst equivalency testing

Run 6 - After retrofitting the unit with an Applied Ceramics catalyst, attempted category 4
burn rate at primary air setting of fully open (90 degrees from horizontal).
Observed burn rate of 2.26 kg/hr. (category 4). No sampling anomalies occurred,
so this test run is valid for catalyst equivalency determination.

Run 7 - Continued testing with alternate catalyst. Attempted category 1 burn rate at
primary air setting of 0 degrees from horizontal (level) on thermostat; Observed
burn rate of 0.59 kg/hr. (category 1). No sampling anomalies occurred, so this test
run is valid for catalyst equivalency determination.

OMNI-Test Laboratories, Inc.
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CATALYST EQUIVALENCY PROCEDURE LETTER

OMNI-Test Laboratories, Inc.
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UNITED BTATES ENVIRONMENTAL PROTECTION AGENCY
WABSHINGTON, DO 20480

DFFIGE OF
CEMPLIANOE

Chris Meufeld DEC 1 3 2016
Vige President

Blaze King Industries, Inc.

146 A Street

Walla Walla, Washington 99362

RE:  Blaze King Industries, Inc. (Blaze King) Request for Catalyst Suitable Replacement
Procedures

Dear Mr. Neufeld:

This letter is in response to the February 3, 2016, Blaze King letter requesting the United States
Environmental Protection Agency (EPA) implement a program to allow catalyst equipped woud
heater manufacturers and suppliers 1o seek suitable replacement status during the life cyele of the
product. As discussed below, replacement catalysts may be used if equivalency is properly
demonstrated,

To have a catalyst deemed suitable for replacement, equivalency testing must be conducted by an
EPA-approved test laboratory, Consistent with the 2015 Standards of Performance for New
Residential Wood Heaters, New Residential Hydronic Heaters and Forced-Ailr Furnaces (Subpart
AAAY (2015 Standards), the manufacturer must notify the EPA of the date that certification
testing (catalyst equivalency testing) is scheduled to begin as stated in Section 60.534(g). This
notice must be received by the EPA at least 30 days before the start of testing. EPA will
consider the following steps to be adequate to demonstrate replacement catalyst equivalency:

1} The manufacturer uses the same test method as the original certification test was
comdducted. If the original certification test method is no longer valid, the manufacturer
requests an alternative test method prior to testing,

2} The replacement catalyst is aged 50 hours prior to catalytic equivalency testing. The
catalyst is tested in the same model or model line unit in which the original catalyst was
tested.

3} Botha Category 1 vun and Category 4 run are conducted by an EPA-approved test
laboratory.

intgmet Address (UIHLY « hilpivenrepa.goy
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4) The new Category | run is compared to the original Category 1 run, and the new
Category 4 run is compared to the original Category 4 run. The new runs are not more
than 0.5 grams/hour greater than the original certification test results for cach run, They
are compared separately, with no averaging. In eguation form:

Replacement catalyst category | < (original catalyst category 1+ 0.3g/hr)
AND
Replacement catalyst category 4 < {original catalyst eategory 4 + 0.5g/hn)

As noted in Section 60.533(k)4)!, the EPA Administrator must approve the change in the
catalyst in advance, with proper documentation of the equivalency testing. This documentation
consists of the original certification test report category 1 and 4 data and the new category 1 and
4 test data results, All demonstration test data must be sent 1o WoodHeasterReports@iepa oy
withint 60 days after the date of completing the test. EPA considers the catalyst equivalency
testing to be a form of certification testing governed by the provisions in Section 60.5334.

The EPA finds the request outside the scope of an applicability determination. The term
“applicability determination™ is limited to the Agency’s formal decisions, issued in response to g
non-hypothetical and site-specific request about the applicability of a specific rule to a speeific
facility. Therefore, the EPA considers this response to be a regulatory interpretation (o a source
request for clarification,”

This response has been prepared in consultation with the Office of Air Quality, Planning, and
Standards, and the Office of General Counsel, If you have any questions, please contact Rafael
Sanchez of my staff at 202-364-7028 or email at sanchez.ratacl@epa gov,

Sincerely,

Edward 1. ¥gdsina, Director
Maonitoring, Assistance, and Media Programs Division
Office of Compliance

' A change in the make, madel or composition of a eatalyst is presumed to affect particulate matter and carbon
monoxide emissions and efficiency, unless the change has been requested by the heater ronnufacturer and bas been
approved in advance by the Administrator, based on test data that demonstrate that the replacement catalyst is
cquivalent to or better than the original catalyst in terms of particulate matter emission reduction,

2This regulatory interpretation updates EPA Applicability Determination WDS-138 (July 6, 1990},

Tk
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V24 3H5 Canada

SUMMARY TABLES

Table 1 — Particulate Emissions

Run  Burn Rate (kg/hr dry)  ASTM E2515 Emissions (g/hr)

1 1.04 0.58
2 1.54 0.96
3 2.26 1.53
4 0.60 0.22
5 1.18 0.55

Catalyst Equivalency Tests

2.26

1.91

7 0.59

0.18

0.73 g/h

Weighted particulate emission average of four test runs:

Note: Run S 1s a fan confirmation and not included in the weighted average. Tests 6 and

7 are catalyst equivalence tests and not included in the weighted average.

Table 2 - Particulate Emissions (First Hour)

Run  Emissions — 1** Hour (g/hr)

1 1.12
2 1.55
3 241
4 0.40
5 1.41

Catalyst Equivalency Tests

6 2.00

7 0.29

OMNI-Test Laboratories, Inc.

Page 11 of 191
ED_005996_00000492-00011



Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V24 3H5 Canada

Table 3 — B415.1 Efficiency and CO Emissions

Run Heat Output (%) HHVY (%) LHY  CO Emissions CO Emissions CO Emissions
(BTU/hr) Efficiency Efficiency  (g/MJ Output)  (g/kg Dry Fuel) (g/min)
1 15,450 78.99% 85.37% 1.69 26.37 0.46
2 22,295 77.09% 83.32% 2.74 41.86 1.07
3 29,785 70.35% 76.04% 2.67 37.25 1.40
4 8,900 79.12% 85.51% 2.50 3914 0.39
5 16,254 73.57% 79.51% 1.96 28.55 0.56
Catalyst Equivalency Tests
6 28,562 67.92% 73.41% 2.85 38.30 1.43
7 8,847 80.63% 87.15% 225 35.86 0.35
Weighted average HHV efficiency of four test runs:
77.4%.

Note: See note from Table 1.

Table 4 — Test Facility Conditions

Run Room Temp (°F) Barometric Pressure (Hg) Air Velocity (fi/min)
Before After Before After Before After
1 83 79 28.69 28.64 <50 <50
2 79 79 28.72 28.70 <50 <50
3 85 82 28.68 28.60 <50 <50
4 77 75 28.58 28.59 <50 <50
5 69 75 28.76 28.74 <50 <50
Catalyst Equivalency Tests
6 77 78 28.68 28.64 <50 <50
7 73 79 28.74* 28.57* <50 <50

*hand notes show sea-level corrected data. All calculations performed with uncorrected values.

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series

Valley Comfort Systems Inc.

1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Table 5 — Fuel Measurement and Crib Description Summary — PRETEST

Run Pretest Fuel Weight (Ibs) Pretest Moisture (Dry basis - %) Coal Bed Weight (Ibs)
1 14.3 21.65 2.8
2 14.3 20.21 2.5
3 14.9 22.41 32
4 14.7 21.41 3.0
5 14.9 22.41 3.0
Catalyst Equivalency Tests
6 14.9 22.41 29
7 14.3 20.72 2.8
Table 6 — Fuel Measurement and Crib Description Summary — TEST
Test Fuel Wet Firebox Loading Density  Test Fuel Dry Length 2x4s 4xds
Run Basis (Ibs) Volume (ft*) Wet Basis (Ibs/ft®) Basis (Ibs) (in) Used Used
1 12.7 1.82 7.06 10.6 13 3 2
2 12.1 1.82 6.65 9.9 13 3 2
3 13.0 1.82 7.14 10.7 13 3 2
4 122 1.82 6.70 10.0 13 3 2
5 11.9 1.82 6.54 9.8 13 3 2
Catalyst Equivalency Tests
6 12.0 1.82 6.59 9.9 13 3 2
7 11.6 1.82 6.37 9.7 13 3 2

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Table 7 — Dilution Tunnel Gas Measurements and Sampling Data Summary

Average Dilution Tunnel Gas Measurements
Run  Length of Test (min)  Velocity (ft/sec) Flow Rate (dscf/min) Temperature (°F)
1 276 14.87 156.61 94.5
2 175 13.45 140.72 98.8
3 129 13.66 138.56 114.9
4 454 13.16 140.73 84.4
5 227 13.33 141.55 91.4
Catalyst Equivalency Tests
6 120 13.70 137.73 120.6
7 450 13.08 139.41 87.3
Table 8 - Average Temperature Data
Beginning Surface Ending Surface
Run Temperature Average® Temperature Average® Surface Delta T
| 407 393 14
2 500 439 61
3 508 462 46
4 325 286 39
5 423 452 29
Catalyst Equivalency Tests
6 477 470 7
7 298 277 21
a. All temperatures are in degrees F.
b. Represents the difference between beginning and ending average surface temperatures.

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Table 9 — Pretest Configuration

Run Combustion Air Fuel Added Fuel Removed Time (min)
] 9 degrees from horizontal N/A N/A 60
2 36 degrees from horizontal N/A N/A 107
3 90 degrees from horizontal (max) N/A N/A 77
4 0 degrees from horizontal N/A N/A 75
5 36 degrees from horizontal N/A N/A 119
Catalyst Equivalency Tests
6 90 degrees from horizontal (max) N/A -0.4 1b @ 63 min 78
7 0 degrees from horizontal N/A N/A 60

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Table 10 - Test Configurations

Run Five-Minute Startup Procedures Combustion Air
Fuel Loading: Fuel loaded by 45 seconds.
Bypass: Closed entire test.
Door: Open for 50 seconds then closed for remainder of test. 0 degrees from
1 Primary Air:  Fully open until 4:45 minutes then quickly set to test setting.  horizontal
Fan: Turned off for the first 30 minutes then turned to medium
low for the remainder of the test.
Fuel Loading: Fuel loaded by 30 seconds.
Bypass: Closed entire test.
Door: Open for 35 seconds then closed for remainder of test. 36 degrees from
2 Primary Air:  Fully open until 4:50 minutes then quickly set to test setting.  horizontal
Fan: Turned off for the first 30 minutes then turned to medium
high for the remainder of the test.
Fuel Loading: Fuel loaded by 30 seconds.
Bypass: Closed entire test.
Door: Open for 35 seconds then closed for remainder of test. 90 degrees from
3 Primary Air:  Fully open for the entire test. horizontal (max)
Fan: Turned off for the first 30 minutes then turned to high for
the remainder of the test.
Fuel Loading: Fuel loaded by 30 seconds.
Bypass: Closed entire test.
Door: Open for 35 seconds then closed for remainder of test. 0 degrees from
4 Primary Air:  Fully open until 4:25 minutes then quickly set to test setting.  horizontal
Fan: Turned off for the first 30 minutes then turned to low for
the remainder of the test.
Fuel Loading: Fuel loaded by 30 seconds.
Bypass: Closed entire test. 36 deerees from
5 Door: Open for 40 seconds then closed for remainder of test. horiz fntal
Primary Air:  Fully open until 4:55 minutes then quickly set to test setting.
Fan: Turned off for the first the entire test.
Catalyst Equivalency Tests
Fuel Loading: Fuel loaded by 40 seconds.
Bypass: Closed entire test.
Door: Open for 45 seconds then closed for remainder of test. 90 degrees from
6 Primary Air:  Fully open for the entire test. horizontal (max)
Fan: Turned off for the first 30 minutes then turned to high for
the remainder of the test.
Fuel Loading: Fuel loaded by 25 seconds.
Bypass: Closed entire test.
Door: Open for 27 seconds then closed for remainder of test. 0 degrees from
7 Primary Air:  Fully open until 5 minutes then quickly set to test setting. horizontal
Fan: Turned off for the first 30 mumutes then turned to low for
the remainder of the test.

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Section 2

Appliance Photographs
Fuel Photographs
Appliance Description

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

APPLIANCE PHOTOGRAPHS

Appliance Front/Right Appliance Front/Left

Appliance Rear/Left Appliance Right

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

FUEL PHOTOGRAPHS
Test Dates: August 29, 2017 — September 7, 2017

Run 1 - Fuel Run 1 — Newly Loaded Stove

Run 2 - Fuel Run 2 — Newly Loaded Stove

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Run 3 — Fuel Run 3 — Newly Loaded Stove

Run 4 - Fuel Run 4 — Newly Loaded Stove

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Run 5 — Fuel Run 5 — Newly Loaded Stove

Run 6 — Fuel Run 6 — Newly Loaded Stove

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Run 7 — Fuel Run 7 — Newly Loaded Stove

APPLIANCE PHOTOGRAPHS - SEALED

Sealed Unit — Front Sealed Catalyst

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V24 3H5 Canada

APPLIANCE DESCRIPTION

Appliance Manufacturer: Valley Comfort Systems Inc.
Wood Stove Model: Sirocco 20.2

Additional Models: The Blaze King 20.2 series comes in three models: the Ashford
(AF) 20.2, the Sirocco (SC) 20.2, and Chinook (CK) 20.2. The air intake, thermostat,
internal air tubes, internal firebox dimensions, combustor position, bypass mechanisms,
and flue exhaust are the exact same for each unit. Where the units differ from each other
is with respect to external, aesthetic features.

The CK20.2 is a European styled stove which is supported by slender legs in each corner
with large 16 gauge shields that span from stove top to floor on either side of the unit.
The SC20.2 is a modern style stove with the option of either a pedestal mount or cast iron
legs. The AF20.2 comes dressed in a full cast iron shell (front with affixed door, sides,
top, trim pieces and legs) in multiple color options. It has a standard ash drawer and an
optional fan kit that attaches to the permanent, rear heat shield.

Type: Catalytic, thermostatic, freestanding woodstove with an optional room air blower.
Materials of Construction: The unit is constructed primarily of mild steel with a cast
iron shell. The firebox is lined with pumice firebrick that measures 9" by 4.5". The feed
door has a 10-7/8-inch by 17-7/8-inch glass panel and 7/8-inch rope gasket.

Air Introduction System: Air enters the firebox through an opening located at the
rear/bottom of the appliance.

Combustion Control Mechanisms: The combustion air inlet is controlled by a dial knob
at the top/rear of the appliance on the right side.

Combustor: Clariant or Applied Ceramics — 10.65" x 4" x 2" — verified by catalyst
equivalency testing.

Internal Baffles: A steel baffle is mounted in the upper portion of the firebox. The
flame path is forced to the front of the firebox where it travels up through the opening
into the catalyst.

Other Features: Optional fan accessory.

Flue Outlet: The 6-inch diameter flue outlet is located at the top of the unit.

Specific Written Instructions: See Appendix A of this report. All markings and
instruction materials were reviewed for content prior to printing.

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Section 3

Test Data by Run

OMNI-Test Laboratories, Inc.
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OMNI-Test Laboratories, Inc.

EPA Weighted Average Emissions
EPA Method 28R

Page 1 of 1

Client: Valley Comfort Status:  Final
Stove Model:  Sirocco 20.2 Stove Type: Catalytic Stove
Test Dates:  8/22/17 - 8/25/17
Project Number: 0142WS013E Emissions (g/hr): 0.731
Tracking Number: 2253 Weighted Averages HHYV Efficeincy (%): 714
LHV Efficeincy (%): 83.6
Emission Rate Plot
2.00
g 1.50
§ 1.00
£ 050
b
S 000
'4% 0.00 0.50 1.00 1.50 2.00 2.50
& Burn Rate (kg/hr dry)
Run # 4
Burn Rate (dry kg/hr) 0.60
Category 1
LHYV Efficiency (%) 85.5
HHYV Efficiency (%) 79.1
Emussions (g/hr) 0.217408841
Weighting Factor 0.402 21.83%
Run # 1
Burn Rate (dry kg/hr) 1.04
Category 2
LHYV Efficiency (%) 85.37462576
HHYV Efficiency (%) 78.99066045
Emissions (g/hr) 0.584627778
Weighting Factor 0.673 36.59%
Run # 2
Burn Rate (dry kg/hr) 1.54
Category 3
LHYV Efficiency (%) 83.31777324
HHYV Efficiency (%) 77.08761094
Emissions (g/hr) 0.96
Weighting Factor 0.538 29.26%
Run # 3
Burn Rate (dry kg/hr) 2.26
Category 4
LHYV Efficiency (%) 76.03505809
HHYV Efficiency (%) 70.34946744
Emissions (g/hr) 1.529845688
Weighting Factor 0.227 12.33%

Document Contral No. P-S8F-0008 (EPA Method 28 Weighted Average Emissions).xis, Effective Date: 12/15/2010

Weighted Average.xism
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OMNi-Test Laborafories, Inc.

Conditioning Data - ASTM E2780/ ASTM E2515

Manufacturer:
Model:
Tracking No.:
Project No.:

Charlie Bishop

Valley Comfort Test Date:

20.2 Series Technician:

2253 Operation Category:

0142WS013E

Elapsed | Flue Gas Temp | Certification Catalyst | Equivalent Catalyst
Time (hr) (°F) Exit Temp (° F) Exit Temp (° F)
0 141.0 1108.2 789.9
1 374.2 14486.3 822.5
2 387.3 1155.7 1013.0
3 411.0 1315.2 770.0
4 349.2 1144.8 1236.0
5 426.3 1027.2 1171.0
6 342.4 989.9 1187.0
7 378.4 7325 866.1
8 332.8 988.9 778.2
9 387.0 1041.7 717.7
10 126.8 865.5 989.7
11 2234 758.2 1085.0
12 200.2 760.8 1190.0
13 182.1 705.8 807.8
14 183.1 658.1 684.6
15 169.3 864.5 7824
16 195.8 1185.6 666.8
17 201.0 1231.3 655.6
18 195.5 973.1 541.3
19 163.4 655.8 603.6
20 2233 1055.8 658.9
21 230.5 983.0 635.8
22 236.9 869.7 635.7
23 206.0 794.8 632.1
24 231.0 755.6 615.9
25 243.2 504.8 8421
26 243.9 7364 915.0
27 216.6 929.4 829.0
28 2354 847.5 707.9
29 2337 679.5 710.2
30 238.9 951.5 592.6
31 247.8 723.0 517.1
32 246.0 975.6 1272.0
33 236.3 1820.7 1243.0
34 244.3 976.1 1401.0
35 248.2 470.8 1146.0
36 239.7 1065.7 892.2
37 239.3 1548.1 776.2
38 2471 1419.9 570.0
39 243.2 1211.8 1300.0
40 248.5 1333.7 1194.0
41 550.7 876.6 1159.0
42 548.2 936.7 711.3
43 545.6 1026.3 649.0
44 543.6 5254 581.0
45 541.7 572.5 603.6
46 538.3 1458.4 710.7
47 535.5 1394.1 701.4
48 533.3 1825.0 613.7
49 529.0 1421.3 653.3
50 527.2 1164.0 789.6
A/
Technician Signature: 7?5:/ —

Controi No. P-SSAR-0003

Run 1 Emissions
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

RUN 1

OMNI-Test Laboratories, Inc.
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 1 Technician Signature:

’ {‘3"’
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Preburmn Weight (ib): 14.3
Test Date: 8/22/17

Beginning Clock Time: 12:34

22.0 24.6 24.4

Moisture Readings (% DB): 9.9 19.3 9.8
211 23.1
21.7 20.6
Coal Bed 25 3.2 Avg PB Moisture (% DB): 21.65
Range (Ib): (min) (max)
\ Temperatures (°F)

Tir:;a(p;;‘; Scale (Ib) Sta(ci: Sg; FB Top FBBottom FBBack FBLeft FBRight Avg.FB  Stack Ambient
0 3.0 -0.02 671 565 334 475 464 502 145 85
1 3.0 -0.019 662 562 332 469 459 497 143 84
2 34 -0.018 653 559 330 464 453 492 142 84
3 3.5 -0.018 644 556 328 457 448 487 140 84
4 3.4 -0.017 635 553 326 452 442 482 139 85
5 3.4 -0.017 627 550 324 448 437 477 137 85
6 3.4 -0.016 619 47 321 439 432 472 135 85
7 3.4 -0.015 610 h44 318 435 426 467 134 85
8 3.4 -0.015 603 541 316 429 421 462 133 85
9 3.4 -0.015 585 538 313 424 416 457 132 85

10 3.4 -0.015 588 535 310 418 411 452 131 84
11 3.4 -0.014 581 532 308 413 406 448 133 84
12 3.4 -0.014 574 530 304 409 402 444 133 85
13 3.4 -0.015 568 527 301 404 398 440 136 85
14 34 -0.015 562 525 299 400 394 436 138 85
15 34 -0.015 557 523 295 397 390 432 143 85
16 3.4 -0.015 553 520 292 392 387 429 144 85
17 3.4 -0.016 550 519 290 389 384 426 145 85
18 3.4 -0.016 546 517 287 386 382 424 148 85
19 3.4 -0.016 543 516 284 384 379 421 153 84
20 3.4 -0.016 540 515 282 381 378 419 156 85
21 3.3 -0.016 537 514 280 379 376 417 156 84
22 3.3 -0.017 535 513 277 377 374 415 159 85
23 3.3 -0.017 533 513 276 376 373 414 159 85
24 3.3 -0.017 531 513 275 375 372 413 163 84
25 3.3 -0.017 529 513 273 374 372 412 168 84
26 3.3 -0.018 527 514 271 374 371 411 164 84
27 3.3 -0.019 526 515 270 373 371 411 168 84
28 3.2 -0.02 524 515 270 374 370 411 169 85
29 3.2 -0.019 522 515 269 373 369 410 170 84
30 3.2 -0.02 520 514 268 373 368 409 171 84
31 3.2 -0.02 518 513 268 373 366 408 172 85
32 3.2 -0.02 516 512 267 372 365 406 170 85
33 3.1 -0.02 514 510 265 373 364 405 176 84
34 3.1 -0.02 512 509 264 372 363 404 175 84
35 3.1 -0.021 511 508 264 372 361 403 176 84
36 3.1 -0.021 509 507 263 371 360 402 178 84
Control No. P-SSAR-0003 Run 1 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 1 Technician Signature: ]A{//f({

7
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Preburmn Weight (ib): 14.3
Test Date: 8/22/17

Beginning Clock Time: 12:34

22.0 24.6 24.4

Moisture Readings (% DB): 9.9 19.3 9.8
211 23.1
21.7 20.6
Coal Bed 25 3.2 Avg PB Moisture (% DB): 21.65
Range (Ib): (min) (max)
\ Temperatures (°F)

Tir:;a(p;;‘; Scale (Ib) Sta(ci: Sg; FB Top FBBottom FBBack FBLeft FBRight Avg.FB  Stack Ambient
37 3.1 -0.022 507 506 263 371 359 401 179 84
38 3.1 -0.023 506 505 261 372 357 400 181 84
39 3.1 -0.023 505 504 260 370 358 399 184 85
40 3.1 -0.023 504 504 259 371 357 399 183 84
41 3.0 -0.023 504 505 258 370 357 399 184 84
42 3.0 -0.023 504 506 258 370 357 399 184 84
43 3.0 -0.023 504 508 257 370 357 399 187 84
44 3.0 -0.023 504 509 257 371 357 400 184 84
45 3.0 -0.023 504 511 256 371 357 400 186 84
46 3.0 -0.023 504 513 255 371 358 400 184 84
47 2.9 -0.023 504 515 255 371 358 401 186 84
48 2.9 -0.023 504 517 255 370 358 401 182 84
49 2.9 -0.023 504 519 255 370 358 401 188 84
50 2.9 -0.023 505 521 254 370 358 402 184 84
51 2.9 -0.023 504 522 254 370 358 402 183 84
52 2.9 -0.024 504 524 254 370 358 402 184 84
53 2.9 -0.024 505 525 253 370 358 402 185 84
54 2.8 -0.026 505 525 253 369 358 402 186 84
55 2.8 -0.024 505 526 253 370 358 402 188 85
56 2.8 -0.024 506 526 253 369 358 402 190 84
57 2.8 -0.024 507 527 254 369 357 403 189 85
58 2.8 -0.024 507 527 254 369 357 403 191 85
59 2.8 -0.024 507 527 254 369 358 403 186 84
60 2.8 -0.024 508 527 253 368 357 403 189 84
Control No. P-SSAR-0003 Run 1 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Valley Comfort PB Time 12:00 12% Cal: 12.0
Model: 20.2 Series PB Temp 78 22% Cal: 22.0
Tracking No.: 2253
Project No.: 0142WS013E Test Time 12:00
Test Date: 8/22/2017 Test Temp 80
Run No.: 1
Total Fuel Weight (Dry Basis,
Firebox Volume (ft3): 1.8 ib): 10.6
Fuel Piece Length (in): 13 Fuel Density (Ib/fts, Dry Basis): 30.10 OK
2x4 Crib Weight (Ib): 57 Loading Density (Io/ft’, Wet 7.06 OK
4x4 Crib Weight (Ib): 7 2x4 Percentage: 45% OK
Coal Bed Range (20-25%): 2.54 - 3.175
Test Fuel Dry Weight
Piece Weight (ib) Size Readings (Dry Basis %) (ib)
1 1.6 2"x 4" 18.6 19.0 19.1 1.35
2 1.4 2"x 4" 19.9 20.6 20.5 1.16
3 1.4 2" 4" 19.3 18.6 21.0 1.17
4 3.3 4"x 4" 23.2 23.8 23.2 2.67
5 3.3 4"x 4" 19.0 19.8 19.7 276

Spacer Readings (Dry Basis %)

16.7 8.2
17.5 17.8
219 16.2
18.1 16.4
223 107
13.3 223
222 225

Control No. P-SSAR-0003

Technician Signature:

AL

]

Run 1 Emissions
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer.  Valley Comfort PM Control Modules: 371/372
iodel: 2 Series Dilution Tunnel MW(dry): 29.00 Ib/ib-mole Avg. Tunnel Velocity: 14.87 ftisec. /(

Tracking No.. 22! Total Sampling Time: 276 min Dilution Tunnel MW(wet): T 2878 lbitb-mole initial Tunnel Flow: 155.5 scfm Technician Signature:
Project No.. O142WS013E Recording Interval: 1 min Dilution Tunnel H20: ~ 2.00 percent Average Tunnel Flow: 1566 |scfm 4 {)"
Test Date:  22-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check {1): 0.000 cim@ =15 in. Hg
Beginning Clock Time: 14:29 Background Sample Volume: 0 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm@ -17 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 20.35 Dry Basis %
Meter Box Y Factor: 1008 (1) 0.997 2) N/A (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End  Average e P Pt.2 Pt3 Pt4 Pt5 Pi6 Pt.7 Pt.8 Center
2869 2868 28,64 2867 "Hg Initial dP | 0.040 0.050 0.054 0.036 0.040 0.054 0.050 0.038 0.054 oo
OMNI Equipment Numbers: 464,410,132,576,318,432,419,371,372,432,296-T55 567,413,592 Temp: 90 91 91 91 91 91 91 91 91 oF
Veray 14.82 ftisec Vscent 16.07 ftisec Fo 0.922
Particulate Sampling Data Fuel Weight (Ib} Temperature Data (°F) Stack Gas Data
E!a‘psed MGas Gas Sample Sample orifice | Meter 1 Meter 1 Orifice Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate] Scale Weight . Firebox Firebox X Firebox | Avg. Stove | Catalyst . Dryer Exit| .. Dryer Exit . Draft CO, CcO
Time eter 1 | Meter 2 Rate 1 Rate 2 dH1 Temp Vacuum dH 2 Temp (°F vacuum | S e | Tunnel ) 5 Readin Charge |FTeboxTopl o A Back Firebox Left| "o Surace Exi Stack | Filter 1 y Fitter 2 H Ambient |, A ”
(mim) ) ) (cfm) (cfm) | (HO) | ¢F) ("Hg) | ('H:0) PR ohg) P enter dp 9 9 9 "H0) (%) )
0 opo0 | ogoo fEdd s 059 80 -0.56 117 79 0.4 a1 =y === El e 527 263 369 359 407 762 280 81 70 81 70 83 | -0.038 | 185 | 029
1 0.130 0.134 0.13 0.13 1.67 80 -0.88 1.41 80 -0.7 105 0.054 87 92 12.7 0 514 528 269 365 354 408 642 331 82 70 82 76 83 -0.046 0.96 0.14
2 0.272 0.280 0.14 0.15 1.68 80 -0.9 1.39 81 -0.8 103 0.054 g5 100 12.6 -0.1 512 527 272 361 359 405 705 343 82 70 82 70 83 -0.052 4.66 0
3 0414 0426 0.14 0.15 1.67 80 -0.89 1.38 79 -0.8 103 0.054 95 100 12.5 -0.1 519 527 273 359 350 406 793 353 82 70 82 70 82 -0.054 546 0
4 0.556 0.571 0.14 0.15 1.67 7% -0.89 1.38 80 -0.8 104 0.054 95 100 12.4 -0.1 525 527 273 357 347 406 801 377 83 70 8z 70 83 -0.055 493 o]
5 0.700 0.716 0.14 0.15 1.82 79 -1.08 1.36 79 -0.7 104 0.054 97 100 12.0 -04 530 526 273 355 346 406 804 371 a3 70 83 70 83 -0.063 5.04 o]
6 0.849 0.861 0.15 0.15 1.82 79 -1.06 1.34 78 -0.7 99 0.054 100 100 12.3 0.3 532 526 272 353 345 4086 796 318 83 70 83 70 82 -0.048 4.85 0
7 0.997 1.006 0.15 0.15 1.83 79 -1.07 1.33 79 -0.7 98 0.054 99 99 12.2 -0.1 533 525 272 351 343 405 792 306 83 70 83 76 82 -0.049 446 0
8 1.146 1.151 0.15 0.15 1.84 79 -1.08 1.32 79 -0.7 97 0.054 99 99 12.2 0 534 523 272 348 341 404 780 294 83 70 83 70 83 -0.048 447 0
9 1.285 1.296 0.15 0.15 1.83 79 -1.07 1.32 78 -0.7 96 0.054 99 99 12.1 -0.1 534 522 271 346 339 402 769 294 83 70 83 70 83 -0.046 4.69 0
10 1443 1440 0.15 0.14 1.83 7% -1.07 1.31 7% -0.7 96 0.054 99 98 12.0 -0.1 533 520 270 342 337 400 770 289 83 70 83 70 83 -0.046 4.85 o]
11 1.591 1.585 0.15 0.15 1.84 79 -1.06 1.32 78 -0.7 96 0.054 99 99 12.0 0 533 518 269 340 335 399 784 284 a3 70 83 70 83 -0.045 5.02 o]
12 1.739 1.730 0.15 0.15 1.83 78 -1.06 1.33 78 -0.7 96 0.054 99 99 11.9 -0.1 535 516 267 337 334 398 805 284 83 70 83 70 82 -0.047 554 0
13 1.888 1.874 0.15 0.14 1.83 78 -1.06 1.36 78 -0.7 96 0.054 99 99 11.9 0 537 514 266 335 332 397 821 285 83 70 83 76 82 -0.047 567 0
14 2.036 2019 0.15 0.15 1.82 78 -1.06 1.37 77 -0.7 95 0.054 99 99 11.8 -0.1 540 512 265 333 331 396 831 284 83 70 83 70 83 -0.047 5.85 0
15 2.184 2.164 0.15 0.15 1.81 78 -1.07 1.38 79 -0.7 95 0.054 99 99 11.7 -0.1 542 510 264 332 330 396 847 288 83 71 83 70 81 -0.047 6.02 0
16 2333 2.308 0.15 0.14 1.81 78 -1.08 1.36 78 -0.7 95 0.054 99 99 1.7 o] 546 509 262 330 329 395 861 288 83 71 83 71 83 -0.047 595 o]
17 2481 2452 0.15 0.14 1.80 78 -1.06 1.38 79 -0.8 95 0.054 99 98 11.6 -0.1 549 507 261 330 328 395 868 280 a3 71 83 71 83 -0.047 5.9 o]
18 2629 2.596 0.15 0.14 1.79 78 -1.05 1.38 78 -0.8 96 0.054 99 99 11.5 -0.1 553 505 260 329 327 395 876 284 83 71 83 71 83 -0.048 596 0
19 2778 2741 0.15 0.15 1.78 78 -1.06 1.36 78 -0.8 95 0.054 99 99 11.5 0 556 503 259 328 326 394 836 284 83 71 83 71 83 -0.048 6.14 0
20 2927 2.885 0.15 0.14 1.79 77 -1.05 1.35 76 -0.8 95 0.054 100 99 11.4 -0.1 561 502 258 328 326 395 896 284 83 71 83 71 82 -0.047 6.34 0
21 3.075 3.030 0.15 0.15 1.80 77 -1.06 1.35 7% -0.8 96 0.054 99 100 11.3 -0.1 565 500 257 327 325 395 903 287 83 71 83 71 83 -0.046 6.48 0
22 3.224 3.175 0.15 0.15 1.79 77 -1.03 1.34 77 -0.8 96 0.054 100 99 11.3 o] 569 498 257 326 324 395 908 290 84 71 83 71 83 -0.047 6.74 o]
23 3.371 3.319 0.15 0.14 1.78 77 -1.03 1.35 78 -0.8 95 0.054 98 99 11.2 -0.1 573 497 256 326 324 395 916 285 84 71 83 71 83 -0.046 6.97 o]
24 3.519 3.4863 0.15 0.14 1.79 77 -1.02 1.34 77 -0.8 95 0.054 99 99 11.1 -0.1 578 495 255 326 323 395 a0 285 84 71 83 71 83 -0.046 6.99 0
25 3.667 3.608 0.15 0.15 1.78 77 -1.03 1.33 77 -0.8 95 0.054 99 99 11.1 0 582 494 255 325 323 396 921 287 84 71 83 71 82 -0.045 7.08 0
26 3.815 3752 0.15 0.14 1.79 77 -1.02 1.32 77 -0.8 95 0.054 99 99 11.0 -0.1 586 492 254 325 323 396 920 282 84 71 83 71 82 -0.045 7.1 0
27 3.963 3.896 0.15 0.14 1.79 77 -1.03 1.31 7% -0.8 96 0.054 99 99 10.9 -0.1 590 491 254 324 324 397 917 285 84 72 83 71 84 -0.044 A7 0
28 4111 4.040 0.15 0.14 1.81 77 -1.03 1.31 76 -0.7 96 0.054 99 99 10.8 -0.1 593 489 253 325 324 397 915 283 84 72 83 71 83 -0.044 7.44 o]
29 4.258 4.184 0.15 0.14 1.81 77 -1.02 1.31 77 -0.8 95 0.054 98 99 10.8 0 597 488 253 325 324 397 916 287 84 72 83 71 82 -0.044 7.58 o]
30 4.406 4.328 0.15 0.14 1.81 77 -1.02 1.31 76 -0.8 95 0.054 99 99 10.7 -0.1 601 486 252 325 326 398 920 282 84 72 83 71 82 -0.043 8 o]
31 4.554 4473 0.15 0.15 1.80 77 -1.03 1.30 78 -0.8 95 0.054 99 99 10.8 -0.1 600 485 248 325 327 397 a6 284 84 72 84 72 83 -0.043 8.02 0
Controt No. P-SSAR-0003 Run 1 Emissions
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer.  Valley Comfort PM Control Modules: 371/372
_Model: 2 Series ; ) » ) Di_luti_on Tunnel MW(dry): 29.00 Ib/ib-mole Avg._ Tunnel Velocity: 14.87 ftisec. - ) /{
Tracking No.. 22! Total Sampling Time: 276 min Dilution Tunnel MW(wet): 28.78 Ibfib-mole initial Tunnel Flow: 155.5 scfm Technician Signature: i
Project No.. O142WS013E Recording Interval: 1 min Dilution Tunnel H20: ~ 2.00 percent Average Tunnel Flow: 1566 |scfm s {3‘
Test Date:  22-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check {1): 0.000 cim@ =15 in. Hg
Beginning Clock Time: 14:29 Background Sample Volume: 0 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm@ -17 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 20.35 Dry Basis %
Meter Box Y Factor: 1008 (1) 0.997 2) N/A (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End  Average e P Pt.2 Pt3 Pt4 Pt5 Pi6 Pt.7 Pt.8 Center
2869 2868 28,64 2867 "Hg Initial dP | 0.040 0.050 0.054 0.036 0.040 0.054 0.050 0.038 0.054 oo
OMNI Equipment Numbers: 464,410,132,576,318,432,419,371,372,432,296-T55 567,413,592 Temp: 90 91 91 91 91 91 91 91 91 oF
Veray 14.82 ftisec Vscent 16.07 ftisec Fo 0.922
Particulate Sampling Data Fuel Weight (Ib} Temperature Data (°F) Stack Gas Data
E!a‘psed MGas Gas Sample Sample orifice | Meter 1 Meter 1 Orifice Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate] Scale Weight . Firebox Firebox X Firebox | Avg. Stove | Catalyst . Dryer Exit| .. Dryer Exit . Draft CO, CcO
Time eter 1 | Meter 2 Rate 1 Rate 2 dH1 Temp Vacuum dH 2 Temp (°F vacuum | S e | Tunnel ) 5 Readin Charge |FTeboxTopl o A Back Firebox Left| "o Surace Exi Stack | Filter 1 y Fitter 2 H Ambient |, A ”
(mim) ) ) (cfm) (cfm) | (HO) | ¢F) ("Hg) | ('H:0) PR ohg) P enter dp 9 9 9 "H0) (%) )
32 4702 4617 0.15 0.14 1.79 76 -1.03 1.28 75 -0.8 95 0.054 99 99 10.6 0 600 484 245 324 327 396 926 282 84 72 83 72 84 -0.043 8.12 0
33 4.850 4762 0.15 0.15 1.79 7% -1.03 1.28 7% -0.8 95 0.054 99 100 10.5 -0.1 602 483 241 323 327 395 928 279 84 72 83 72 84 -0.044 7.94 0
34 4.998 4306 0.15 0.14 1.80 76 -1.02 1.29 76 -0.8 95 0.054 99 99 10.4 -0.1 604 482 238 322 325 394 924 273 84 72 83 72 83 -0.043 7.85 o]
35 5.146 5.050 0.15 0.14 1.78 76 -1.03 1.29 76 -0.8 96 0.054 99 99 10.4 0 605 482 236 321 324 394 925 280 84 72 84 72 84 -0.042 7.65 -0.01
36 5.294 5.194 0.15 0.14 1.76 76 -1.02 1.28 76 -0.8 96 0.054 99 99 10.3 -0.1 606 481 233 321 323 393 a6 271 84 73 84 72 84 -0.040 753 -0.01
37 5.442 5.339 0.15 0.15 1.78 76 -1.02 1.30 77 -0.8 96 0.054 99 99 10.2 -0.1 607 480 230 320 322 392 922 275 84 73 84 72 84 -0.039 7.61 -0.01
38 5.690 5.483 0.15 0.14 1.76 76 -1.02 1.33 77 -0.8 95 0.054 99 99 10.2 0 607 480 229 318 321 391 921 270 84 73 84 72 84 -0.039 764 -0.01
39 5739 5628 015 0.15 1.76 7% -1.02 1.34 75 -0.8 95 0.054 100 100 10.1 -0.1 606 479 226 317 320 390 914 274 84 73 84 72 84 -0.038 7.54 -0.01
40 5.888 5773 0.15 0.15 1.78 76 -1.02 1.35 76 -0.8 95 0.054 100 100 10.1 o] 606 479 225 316 319 388 908 274 84 73 84 72 85 -0.040 742 0.01
41 6.036 59817 0.15 0.14 1.77 77 -1.03 1.34 78 -0.8 96 0.054 99 99 10.0 -0.1 605 478 223 316 319 388 805 274 84 73 84 73 85 -0.039 7.33 -0.01
42 6.185 6.062 0.15 0.15 1.80 76 -1.03 1.35 76 -0.8 95 0.054 100 100 10.0 0 604 477 222 315 319 387 Q04 273 84 73 84 73 85 -0.037 7.2 -0.01
43 6.333 6.206 0.15 0.14 1.78 77 -1.02 1.36 78 -0.8 96 0.054 99 99 9.3 -0.1 604 476 220 314 318 386 203 271 84 73 84 73 84 -0.038 7143 -0.01
44 6.482 6.351 0.15 0.15 1.78 77 -1.03 1.34 77 -0.8 95 0.054 100 99 9.8 -0.1 603 475 218 314 317 386 901 275 84 74 84 73 85 -0.039 7.08 -0.01
45 6.630 6.496 015 0.15 1.78 77 -1.03 1.34 7% -0.7 96 0.054 99 100 9.8 0 602 474 217 313 317 385 908 278 84 74 84 73 85 -0.039 6.85 -0.01
46 6.778 6.641 0.15 0.15 1.80 77 -1.02 1.34 78 -0.7 96 0.054 99 99 97 -0.1 601 473 217 314 316 384 907 276 84 74 84 73 85 -0.038 6.61 0.01
47 6.926 6.785 0.15 0.14 1.80 77 -1.02 1.34 77 -0.8 96 0.054 99 99 9.7 0 600 472 215 314 315 383 8998 279 84 74 84 73 85 -0.037 6.51 -0.01
48 7075 6.929 0.15 0.14 1.80 77 -1.02 1.34 76 -0.8 96 0.054 100 99 96 -0.1 5398 471 214 315 314 382 892 276 84 74 84 73 84 -0.038 6.54 -0.01
49 7.223 7.074 0.15 0.15 1.78 77 -1.02 1.33 76 -0.7 96 0.054 99 100 9.6 0 596 47¢ 213 316 313 382 838 278 84 74 84 73 85 -0.039 6.49 -0.01
50 7.372 7.219 0.15 0.15 1.78 77 -1.01 1.31 76 -0.7 96 0.054 100 100 9.5 -0.1 594 469 213 315 311 380 829 279 84 74 84 74 85 -0.040 6.45 -0.01
51 7.520 7.363 015 0.14 1.76 77 -1.02 1.31 7% -0.7 96 0.054 99 99 9.5 0 592 4568 211 317 311 380 894 283 84 74 84 74 85 -0.040 8.5 -0.01
52 7.669 7.508 0.15 0.15 1.76 77 -1.02 1.30 77 -0.7 96 0.054 100 99 94 -0.1 592 487 211 317 310 378 905 279 84 75 84 74 85 -0.040 6.63 0.01
53 7.818 7652 0.15 0.14 1.75 77 -1.03 1.30 78 -0.7 96 0.054 100 99 9.4 0 592 487 210 316 309 379 817 283 85 75 84 74 85 -0.041 6.8 -0.01
54 7.967 7797 0.15 0.15 1.77 77 -1.02 1.29 76 -0.7 96 0.054 100 100 9.3 -0.1 533 466 209 316 308 378 a30 284 a5 75 84 74 85 -0.041 6.1 -0.01
55 8.116 7.942 0.15 0.15 1.77 77 -1.03 1.29 78 -0.7 97 0.054 100 99 9.3 0 594 465 208 317 307 378 941 285 85 75 84 74 85 -0.041 6.18 -0.01
56 8.265 8.087 0.15 0.15 1.79 77 -1.03 1.30 77 -0.7 97 0.054 100 100 9.2 -0.1 596 464 208 317 306 378 948 288 85 75 84 74 85 -0.042 6.27 -0.01
57 8414 8.232 015 0.15 1.79 77 -1.03 1.33 7% -0.7 97 0.054 100 100 9.2 0 597 483 207 319 305 378 938 288 85 75 84 74 85 -0.041 6.33 -0.01
58 8.563 8.377 0.15 0.15 1.79 77 -1.03 1.34 78 -0.7 97 0.054 100 99 9.1 -0.1 596 462 207 322 304 378 928 288 85 75 84 74 85 -0.041 6.54 0.01
59 8711 8.522 0.15 0.15 1.78 77 -1.04 1.33 77 -0.7 97 0.054 99 100 9.0 -0.1 596 462 207 324 303 378 9298 289 85 75 85 75 85 -0.040 6.66 -0.01
60 8.859 8.667 0.15 0.15 1.79 77 -1.04 1.34 78 -0.7 97 0.054 99 99 9.0 0 535 461 207 327 303 379 a33 299 a5 75 85 75 85 -0.041 6.81 -0.01
61 9.010 8.812 0.15 0.15 1.82 77 -0.34 1.35 76 -0.7 98 0.054 101 100 8.3 -0.1 595 460 208 332 304 380 952 307 85 75 85 75 85 -0.042 9.71 0.52
62 9.159 8.956 0.15 0.14 1.76 77 -1.01 1.34 78 -0.7 98 0.054 100 99 8.7 -0.2 599 459 209 337 306 382 980 315 85 76 85 75 85 -0.043 9.92 043
63 9.308 9.102 0.15 0.15 1.76 77 -1 1.34 77 -0.8 98 0.054 100 100 8.6 -0.1 605 458 210 343 308 385 987 315 86 76 85 75 85 -0.040 9.8 0.37
Controt No. P-SSAR-0003 Run 1 Emissions
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer.  Valley Comfort PM Control Modules: 371/372
iodel: 2 Series Dilution Tunnel MW(dry): 29.00 Ib/ib-mole Avg. Tunnel Velocity: 14.87 ftisec.
Tracking No.. 2268 Total Sampling Time: 276 min Ditution Tunnel MW{wet), 2878 lb/ib-mole initial Tunnel Flow: 1555  |scfm Technician Signature: /
Project No.: W Recording Interval: 1 min Dilution Tunnel H20: W percent Average Tunnel Flow: 1566 |scfm _ 4 {}
Test Date:  22-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check {1): 0.000 cim@ =15 in. Hg
Beginning Clock Time: 14:29 Background Sample Volume: 0 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm@ -17 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 20.35 Dry Basis %
Meter Box Y Factor: 1008 (1) 0.997 2) N/A (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End  Average e P Pt.2 Pt3 Pt4 Pt5 Pi6 Pt.7 Pt.8 Center
2869 2868 28,64 2867 "Hg Initial dP | 0.040 0.050 0.054 0.036 0.040 0.054 0.050 0.038 0.054 oo
OMNI Equipment Numbers: 464,410,132,576,318,432,419,371,372,432,296-T55 567,413,592 Temp: 90 91 91 91 91 91 91 91 91 oF
Veray 14.82 ftisec Vscent 16.07 ftisec Fo 0.922
Particulate Sampling Data Fuel Weight (Ib} Temperature Data (°F) Stack Gas Data
E!a‘psed MGas Gas Sample Sample orifice | Meter 1 Meter 1 Orifice Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate] Scale Weight . Firebox Firebox X Firebox | Avg. Stove | Catalyst . Dryer Exit| .. Dryer Exit . Draft CO, CcO
Time eter 1 | Meter 2 Rate 1 Rate 2 dH1 Temp Vacuum dH 2 Temp (°F vacuum | S e | Tunnel ) 5 Readin Charge |FTeboxTopl o A Back Firebox Left| "o Surace Exi Stack | Filter 1 y Fitter 2 H Ambient |, A ”
(mim) ) ) (cfm) (cfm) | (HO) | ¢F) ("Hg) | ('H:0) PR ohg) P enter dp 9 9 9 "H0) (%) )
64 9.458 9.247 0.15 0.15 1.76 77 -1 1.34 78 -0.7 99 0.054 101 100 85 -0.1 611 457 211 349 311 388 995 322 86 76 85 75 85 -0.040 967 0.4
65 9.608 9.391 015 0.14 1.78 77 -1 1.33 77 -0.8 99 0.054 101 99 84 -0.1 618 457 212 355 314 391 10056 322 86 7% 85 75 85 -0.043 945 0.32
66 9.757 9.536 0.15 0.15 1.78 77 -1.01 1.33 78 -0.8 93 0.054 100 100 83 -0.1 624 456 213 362 316 394 1010 320 86 76 85 75 85 -0.040 9.34 .26
67 9.906 9.681 0.15 0.15 1.78 77 -1.01 1.32 76 -0.7 99 0.054 100 100 8.2 -0.1 631 455 214 367 319 397 1023 322 86 76 85 75 85 -0.040 9.37 G4
68 10.055 9.825 0.15 0.14 1.79 77 -1.01 1.31 78 -0.7 99 0.054 100 99 8.1 -0.1 637 454 216 372 322 400 1035 322 86 76 85 75 85 -0.039 9.2 0.13
69 10.204 9.870 0.15 0.15 1.80 77 -1.01 1.30 77 -0.8 99 0.054 100 100 8.0 -0.1 643 452 216 376 325 402 1039 318 86 76 85 75 85 -0.038 9.12 0.1
70 10.353 10.115 0.15 0.15 1.80 77 -1.01 1.29 78 -0.8 99 0.054 100 100 7.9 -0.1 649 452 218 379 327 405 1042 321 86 76 85 75 85 -0.037 9.13 0.08
71 10.502 10.260 015 0.15 1.79 77 -1.01 1.29 78 -0.7 99 0.054 100 100 7.8 -0.1 653 451 219 381 330 407 1043 321 86 7% 85 76 85 -0.038 8.97 0.07
72 10.651 10.408 0.15 0.15 1.77 77 -1 1.28 78 -0.7 93 0.054 100 100 7.8 o] 658 450 221 383 333 403 1045 321 86 77 85 76 85 -0.040 9.38 .38
73 10.800 10.550 0.15 0.15 1.77 77 -1.01 1.30 76 -0.7 99 0.054 100 100 7.7 -0.1 662 449 223 384 335 411 1045 324 86 77 85 76 85 -0.040 9.13 G4
74 10.950 10.696 0.15 0.15 1.75 77 -1.01 1.33 76 -0.7 99 0.054 101 101 75 -0.1 666 448 224 385 337 412 1049 320 86 77 85 76 85 -0.040 8.93 0.1
75 11.100 10.841 0.15 0.15 1.77 77 -1.01 1.34 77 -0.7 99 0.054 101 100 7.5 -0.1 670 447 226 384 339 413 1055 316 86 77 85 76 85 -0.039 873 0.07
76 11.248 10.986 0.15 0.15 1.79 77 -1.01 1.35 77 -0.7 99 0.054 100 100 74 -0.1 674 446 229 384 341 415 1055 315 86 77 85 76 85 -0.040 8.78 012
77 11.398 11.131 015 0.15 1.79 77 -1.01 1.35 78 -0.7 99 0.054 101 100 T4 0 676 445 230 384 343 416 1048 310 86 77 85 76 85 -0.040 867 01
78 11.548 11.277 0.15 0.15 1.78 77 -1.01 1.34 76 -0.8 93 0.054 100 101 7.3 -0.1 679 443 232 383 344 416 1044 307 86 77 85 76 86 -0.040 8.77 .12
79 11.697 11.423 0.15 0.15 1.80 78 -1.01 1.33 77 -0.8 98 0.054 100 100 7.2 -0.1 679 442 234 383 346 417 1040 303 86 77 85 76 86 -0.039 8.87 a1
80 11.848 11.567 0.15 0.14 1.80 78 -1.01 1.33 77 -0.8 98 0.054 100 99 7.1 -0.1 680 441 236 384 347 418 1035 301 86 77 85 76 86 -0.041 8.86 0.08
81 11.996 11.713 0.15 0.15 1.78 78 -1.01 1.31 79 -0.8 98 0.054 100 100 7.0 -0.1 681 440 238 384 348 418 1038 294 86 77 85 76 85 -0.038 8.86 0.03
82 12.145 11.858 0.15 0.15 1.77 78 -1 1.31 79 -0.8 98 0.054 100 99 6.9 -0.1 682 439 2398 383 349 418 1040 289 86 77 85 76 85 -0.041 9.11 0.07
83 12.294 12.003 015 0.15 1.75 78 -1.01 1.31 79 -0.8 98 0.054 100 99 6.9 0 684 438 240 384 349 419 1041 288 86 77 85 77 86 -0.039 9.09 0.07
84 12.445 12.148 0.15 0.15 1.75 78 -1 1.30 7% -0.7 96 0.054 101 99 6.8 -0.1 685 437 242 384 349 413 1040 285 86 78 85 77 85 -0.037 9.05 .05
85 12.594 12.294 0.15 0.15 1.78 78 -1 1.28 77 -0.7 96 0.054 99 100 6.7 -0.1 686 436 243 384 349 420 1034 280 86 78 85 77 85 -0.036 8.86 0.07
86 12.744 12.440 0.15 0.15 1.80 78 -1.01 1.32 78 -0.7 96 0.054 100 100 6.7 0 686 435 244 384 350 420 1026 279 86 78 86 77 86 -0.032 8.89 0.04
87 12.894 12.586 0.15 0.15 1.81 78 -1.01 1.34 77 -0.7 97 0.054 100 100 6.6 -0.1 685 435 245 385 350 420 1018 274 86 78 86 77 86 -0.030 8.66 0.04
88 13.043 12.731 0.15 0.15 1.81 78 -1.01 1.36 78 -0.8 95 0.054 99 99 6.6 0 683 434 247 384 359 420 1012 271 86 78 85 77 87 -0.030 8.68 0.03
89 13.193 12.877 015 0.15 1.80 78 -1.02 1.36 79 -0.8 95 0.054 100 100 6.5 -0.1 682 433 248 385 351 420 1007 267 86 78 85 77 86 -0.030 8.72 0.03
90 13.342 13.023 0.15 0.15 1.79 78 -1.01 1.34 77 -0.8 95 0.054 99 100 6.5 o] 680 432 248 385 352 413 1004 266 86 78 85 77 86 -0.031 8.58 .02
91 13.491 13.169 0.15 0.15 1.78 78 -1.02 1.34 77 -0.7 95 0.054 99 100 6.4 -0.1 679 432 249 385 352 419 1000 269 86 78 85 77 85 -0.031 8.43 0.02
92 13.642 13.314 0.15 0.15 1.76 78 -1.02 1.32 78 -0.8 95 0.054 101 99 6.4 0 677 431 249 385 353 419 Q95 264 86 78 85 77 86 -0.031 848 0.02
93 13.792 13.460 0.15 0.15 1.78 78 -1.01 1.31 79 -0.8 95 0.054 100 100 6.3 -0.1 674 431 250 385 353 418 988 264 86 78 85 77 86 -0.032 841 0
94 13.942 13.605 0.15 0.15 1.80 78 -1.01 1.29 77 -0.8 95 0.054 100 99 6.2 -0.1 672 430 250 386 353 418 976 260 86 78 85 77 86 -0.034 8.14 0
95 14.092 13.751 0.15 0.15 1.79 78 -1.01 1.29 79 -0.7 95 0.054 100 100 6.2 0 669 430 259 386 355 418 967 259 86 79 85 78 87 -0.033 8.19 0
Controt No. P-SSAR-0003 Run 1 Emissions
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer.  Valley Comfort PM Control Modules: 371/372 /
_Model: 2 Series ; ) ) Di_luti_on Tunnel MW(dry): 29.00 Ib/ib-mole Avg._ Tunnel Velocity: 14.87 ftisec. - ) ﬂ{u
Tracking No.. 22! Total Sampling Time: 276 min Dilution Tunnel MW(wet): 28.78 Ibfib-mole initial Tunnel Flow: 155.5 scfm Technician Signature:
Project No.: W Recording Interval: 1 min Dilution Tunnel H20: W percent Average Tunnel Flow: 1566 |scfm _ i {}
Test Date:  22-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check {1): 0.000 cim@ =15 in. Hg
Beginning Clock Time: 14:29 Background Sample Volume: 0 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm@ -17 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 20.35 Dry Basis %
Meter Box Y Factor: 1008 (1) 0.997 2) N/A (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End  Average e P Pt.2 Pt3 Pt4 Pt5 Pi6 Pt.7 Pt.8 Center
2869 2868 28,64 2867 "Hg Initial dP | 0.040 0.050 0.054 0.036 0.040 0.054 0.050 0.038 0.054 oo
OMNI Equipment Numbers: 464,410,132,576,318,432,419,371,372,432,296-T55 567,413,592 Temp: 90 91 91 91 91 91 91 91 91 oF
Veray 14.82 ftisec Vscent 16.07 ftisec Fo 0.922
Particulate Sampling Data Fuel Weight (Ib} Temperature Data (°F) Stack Gas Data
E!a‘psed MGas Gas Sample Sample orifice | Meter 1 Meter 1 Orifice Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate] Scale Weight . Firebox Firebox X Firebox | Avg. Stove | Catalyst . Dryer Exit| .. Dryer Exit . Draft CO, CcO
Time eter 1 | Meter 2 Rate 1 Rate 2 dH1 Temp Vacuum dH 2 Temp (°F vacuum | S e | Tunnel ) 5 Readin Charge |FTeboxTopl o A Back Firebox Left| "o Surace Exi Stack | Filter 1 y Fitter 2 H Ambient |, A ”
(mim) ) ) (cfm) (cfm) | (HO) | ¢F) ("Hg) | ('H:0) PR ohg) P enter dp 9 9 9 "H0) (%) )
96 14.242 13.897 0.15 0.15 1.81 78 -1.01 1.30 79 -0.7 95 0.054 100 100 6.1 -0.1 666 429 252 387 355 418 961 260 86 79 85 78 86 -0.030 8.4 0
97 14.392 14.044 015 0.15 1.75 78 -1.02 1.34 77 -0.7 95 0.054 100 101 6.1 0 662 429 253 387 355 417 961 257 86 79 85 78 87 -0.028 8.38 0
98 14.541 14.190 0.15 0.15 1.57 78 -1.01 1.36 78 -0.8 95 0.054 99 100 6.0 -0.1 660 428 253 388 356 417 961 257 86 7% 85 78 87 -0.029 8.49 o]
99 14.690 14.336 0.15 0.15 1.33 78 -1 1.35 77 -0.8 95 0.054 99 100 6.0 0 657 428 254 387 356 416 963 253 86 79 85 78 86 -0.029 8.57 C.01
100 14.841 14.482 0.15 0.15 1.76 78 -1 1.34 79 -0.8 95 0.054 101 100 59 -0.1 656 427 254 388 356 416 968 255 86 79 85 78 86 -0.031 8.64 0.01
101 14.991 14.627 0.15 0.15 1.80 78 -1 1.34 78 -0.8 94 0.054 100 99 58 -0.1 656 427 254 388 357 418 978 259 85 79 85 78 86 -0.031 9.01 0.07
102 15.141 14.773 0.15 0.15 1.79 78 -1.01 1.33 79 -0.8 94 0.054 100 100 58 0 656 427 255 387 358 417 980 259 86 79 85 78 86 -0.030 8.99 0.07
103 15.291 14.918 015 0.15 1.78 78 -1.01 1.32 77 -0.8 94 0.054 100 99 57 -0.1 656 426 255 386 358 416 984 257 86 79 85 78 86 -0.031 9.03 0.04
104 15.441 15.064 0.15 0.15 1.80 78 -1 1.29 77 -0.8 94 0.054 100 100 57 o] 657 426 256 386 358 417 986 256 86 7% 85 78 86 -0.031 8.86 .05
105 15.591 15.210 0.15 0.15 1.55 78 -1.01 1.30 78 -0.8 94 0.054 100 100 56 -0.1 658 426 256 386 359 417 989 256 86 79 85 78 86 -0.030 9.01 0.08
106 15.742 15.356 0.15 0.15 2.18 78 -1.41 1.33 77 -0.8 94 0.054 101 100 56 0 658 426 256 385 360 417 989 259 86 79 85 78 87 -0.032 9.13 0.1
107 15.896 16.503 0.15 0.15 1.83 78 -1.08 1.34 77 -0.8 95 0.054 103 101 55 -0.1 658 425 256 386 361 417 991 259 86 79 85 78 86 -0.031 9.2 0.15
108 16.047 16.648 0.15 0.15 1.74 78 -1.01 1.35 77 -0.8 95 0.054 101 100 54 -0.1 659 426 257 385 361 418 996 256 86 78 85 77 86 -0.028 943 0.27
109 16.197 15.795 015 0.15 1.26 78 -1.01 1.34 77 -0.8 94 0.054 100 100 53 -0.1 661 426 257 385 362 418 1000 257 86 78 85 77 86 -0.028 945 0.45
110 16.347 15.942 0.15 0.15 0.76 78 -1.01 1.34 77 -0.8 94 0.054 100 101 53 o] 662 426 257 384 363 418 1000 257 86 78 85 76 86 -0.028 9.63 079
111 16.497 16.087 0.15 0.15 1.80 78 -1.02 1.32 79 -0.8 95 0.054 100 99 52 -0.1 663 426 258 385 364 419 993 261 86 77 85 76 87 -0.029 9.55 1.0
112 16.647 16.233 0.15 0.15 1.80 78 -1.02 1.31 77 -0.8 95 0.054 100 100 5.1 -0.1 664 426 258 384 365 419 a87 261 86 77 85 76 87 -0.028 946 1.37
113 16.796 16.379 0.15 0.15 1.77 78 -1.02 1.31 77 -0.8 95 0.054 99 100 5.0 -0.1 666 426 258 383 366 420 986 264 86 77 85 76 86 -0.028 957 1.61
114 16.948 16.525 0.15 0.15 1.78 78 -1.02 1.28 79 -0.8 95 0.054 101 100 5.0 0 668 425 259 383 367 420 979 264 86 77 85 75 86 -0.030 9.5 1.68
115 17.098 16.672 015 0.15 1.26 78 -1.02 1.33 77 -0.8 95 0.054 100 101 4.9 -0.1 669 425 260 383 368 421 974 265 86 77 85 75 87 -0.030 9.41 1.66
116 17.248 16.813 0.15 0.15 0.82 78 -1.03 1.35 7% -0.8 95 0.054 100 100 48 -0.1 669 425 261 381 370 421 967 267 86 76 85 75 87 -0.028 942 1.69
117 17.398 16.965 0.15 0.15 1.81 78 -1.02 1.35 77 -0.8 95 0.054 100 100 4.7 -0.1 669 424 262 381 372 422 963 264 86 76 86 75 87 -0.027 9.44 1.69
118 17.548 17.112 0.15 0.15 1.80 78 -1.03 1.34 77 -0.8 95 0.054 100 101 4.6 -0.1 669 424 262 381 374 422 960 265 86 76 86 75 86 -0.025 9.4 1.66
119 17.698 17.258 0.15 0.15 1.80 78 -1.02 1.34 77 -0.8 95 0.054 100 100 4.6 0 669 424 263 381 376 423 958 260 86 76 86 75 86 -0.026 942 1.6
120 17.848 17.404 0.15 0.15 1.77 78 -1.02 1.32 77 -0.8 95 0.054 100 100 4.5 -0.1 668 423 263 380 377 422 959 261 86 76 85 75 87 -0.024 942 1.6
121 17.998 17.560 015 0.15 177 78 -1.02 1.31 77 -0.8 95 0.054 101 100 4.4 -0.1 669 423 265 381 378 423 962 259 86 7% 86 75 87 -0.025 9.48 1.56
122 18.148 17.697 0.15 0.15 1.80 78 -1.02 1.31 77 -0.8 95 0.054 100 101 43 -0.1 670 423 265 381 378 423 968 260 86 76 86 75 86 -0.027 9.51 148
123 18.300 17.844 0.15 0.15 1.80 78 -1.03 1.34 76 -0.8 95 0.054 101 101 43 0 671 423 266 381 378 424 979 256 86 76 86 75 86 -0.024 9.43 1.498
124 18.450 17.991 0.15 0.15 1.81 78 -1.02 1.36 76 -0.8 95 0.054 100 101 4.2 -0.1 673 424 267 382 378 425 986 261 86 75 86 75 87 -0.025 946 1.52
125 18.600 18.137 0.15 0.15 1.80 78 -1.02 1.35 76 -0.8 95 0.054 100 100 4.1 -0.1 673 424 268 381 379 425 984 257 86 75 86 74 87 -0.024 9.33 1.48
126 18.750 18.284 0.15 0.15 1.78 78 -1.02 1.34 76 -0.8 95 0.054 100 101 4.0 -0.1 674 424 270 382 379 426 980 257 86 75 86 74 87 -0.023 9.35 1.54
127 18.800 18.430 0.15 0.15 1.77 78 -1.02 1.33 76 -0.8 95 0.054 100 100 4.0 0 673 425 271 382 380 426 977 259 86 75 86 74 87 -0.023 9.31 1.56
Controt No. P-SSAR-0003 Run 1 Emissions
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer.  Valley Comfort PM Control Modules: 371/372
_Model: 2 Series ; ) ) Di_luti_on Tunnel MW(dry): 29.00 Ib/ib-mole Avg._ Tunnel Velocity: 14.87 ftisec. - ) é/{"
Tracking No.. 22! Total Sampling Time: 276 min Dilution Tunnel MW(wet): 28.78 Ibfib-mole initial Tunnel Flow: 155.5 scfm Technician Signature:
Project No.: W Recording Interval: 1 min Dilution Tunnel H20: W percent Average Tunnel Flow: 1566 |scfm _ rd {}
Test Date:  22-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check {1): 0.000 cim@ =15 in. Hg
Beginning Clock Time: 14:29 Background Sample Volume: 0 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm@ -17 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 20.35 Dry Basis %
Meter Box Y Factor: 1008 (1) 0.997 2) N/A (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End  Average e P Pt.2 Pt3 Pt4 Pt5 Pi6 Pt.7 Pt.8 Center
2869 2868 28,64 2867 "Hg Initial dP | 0.040 0.050 0.054 0.036 0.040 0.054 0.050 0.038 0.054 oo
OMNI Equipment Numbers: 464,410,132,576,318,432,419,371,372,432,296-T55 567,413,592 Temp: 90 91 91 91 91 91 91 91 91 oF
Veray 14.82 ftisec Vscent 16.07 ftisec Fo 0.922
Particulate Sampling Data Fuel Weight (Ib} Temperature Data (°F) Stack Gas Data
E!a‘psed MGas Gas Sample Sample orifice | Meter 1 Meter 1 Orifice Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate] Scale Weight . Firebox Firebox X Firebox | Avg. Stove | Catalyst . Dryer Exit| .. Dryer Exit . Draft CO, CcO
Time eter 1 | Meter 2 Rate 1 Rate 2 dH1 Temp Vacuum dH 2 Temp (°F vacuum | S e | Tunnel ) 5 Readin Charge |FTeboxTopl o A Back Firebox Left| "o Surace Exi Stack | Filter 1 y Fitter 2 H Ambient |, A ”
(mim) ) ) (cfm) (cfm) | (HO) | ¢F) ("Hg) | ('H:0) PR ohg) P enter dp 9 9 9 "H0) (%) )
128 19.051 18.576 0.15 0.15 1.77 78 -1.01 1.31 76 -0.8 95 0.054 101 100 3.9 -0.1 673 425 272 382 380 426 975 255 86 75 86 74 87 -0.026 9.31 1.38
129 18.202 18.723 015 0.15 1.80 78 -1.02 1.28 7% -0.8 95 0.054 101 101 38 -0.1 672 425 273 383 380 427 980 257 86 75 86 74 86 -0.025 9.48 113
130 19.352 18.870 0.15 0.15 1.80 78 -1.02 1.33 76 -0.8 94 0.054 100 101 3.8 o] 672 425 275 384 381 427 987 256 86 75 86 74 87 -0.023 9.18 097
131 18.502 18.017 0.15 0.15 1.80 78 -1.01 1.33 76 -0.8 94 0.054 100 101 3.7 -0.1 670 426 276 386 382 428 971 252 86 75 86 74 87 -0.023 9.35 0.96
132 19.652 19.164 0.15 0.15 1.80 78 -1.01 1.36 76 -0.8 94 0.054 100 101 36 -0.1 667 426 276 387 383 428 a51 247 86 75 86 74 87 -0.026 9.3 0.51
133 18.802 18.311 0.15 0.15 1.78 78 -1.02 1.34 77 -0.8 94 0.054 100 101 36 0 665 426 278 389 385 429 952 247 86 75 86 74 87 -0.024 9.41 0.33
134 19.952 19.458 0.15 0.15 1.77 78 -1.03 1.33 77 -0.8 94 0.054 100 101 36 0 663 426 279 391 385 429 956 243 86 75 86 74 87 -0.024 9.36 0.21
135 20.104 19.604 015 0.15 177 78 -1.02 1.31 7% -0.8 94 0.054 101 100 35 -0.1 661 426 280 392 386 429 954 245 86 75 86 74 87 -0.024 9.1 018
136 20.254 18.751 0.15 0.15 1.80 78 -1.02 1.28 76 -0.8 94 0.054 100 101 35 o] 658 427 281 392 386 429 944 243 86 74 86 74 87 -0.021 8.8 .08
137 20.405 19.898 0.15 0.15 1.73 78 -1.02 1.31 77 -0.8 94 0.054 101 101 3.4 -0.1 654 427 282 392 386 428 9298 238 86 74 86 74 87 -0.021 8.46 0.04
138 20.555 20.046 0.15 0.15 1.13 78 -1.02 1.34 77 -0.8 94 0.054 100 101 34 0 649 427 282 392 386 427 915 237 86 74 86 74 87 -2.018 8.62 0
139 20.705 20.193 0.15 0.15 1.38 78 -1.02 1.35 77 -0.8 94 0.054 100 101 33 -0.1 644 428 282 392 386 426 898 237 86 74 86 74 87 -0.018 8.19 0
140 20.855 20.340 0.15 0.15 0.83 78 -1.02 1.34 77 -0.8 94 0.054 100 101 33 0 639 428 283 391 385 425 884 236 86 74 86 74 87 -0.017 8.3 0
141 21.008 20.487 015 0.15 177 78 -1.01 1.32 77 -0.8 94 0.054 101 101 33 0 633 428 284 391 384 424 871 231 86 74 86 74 86 -0.016 8.16 -0.01
142 21.157 20.633 0.15 0.15 1.79 78 -1.02 1.30 77 -0.8 93 0.054 101 100 3.2 -0.1 628 429 285 391 383 423 862 234 86 74 86 74 86 -0.021 8.06 0.01
143 21.308 20.780 0.15 0.15 1.80 78 -1.01 1.30 77 -0.8 93 0.054 101 101 3.2 0 622 429 285 391 382 422 854 233 86 74 86 74 87 -0.020 8 -0.01
144 21.458 20.928 0.15 0.15 1.80 78 -1.02 1.33 77 -0.8 93 0.054 100 101 3.2 0 617 429 285 380 381 420 848 228 86 74 86 74 87 -0.017 8.02 -0.01
145 21.608 21.075 0.15 0.15 1.81 78 -1.02 1.36 77 -0.8 93 0.054 100 101 3.2 0 612 430 286 389 381 420 842 225 86 74 86 74 87 -0.016 7.98 -0.01
146 21.759 21.223 0.15 0.15 1.80 78 -1.03 1.34 77 -0.8 93 0.054 101 101 3.1 -0.1 607 430 286 388 380 418 836 227 86 74 86 74 87 -0.016 8 -0.01
147 21.909 21.370 015 0.15 177 78 -1.02 1.33 77 -0.8 93 0.054 100 101 3.1 0 602 430 287 387 379 417 832 228 86 74 86 74 85 -0.019 8.07 -0.01
148 22.060 21.517 0.15 0.15 1.76 78 -1.02 1.31 77 -0.8 93 0.054 101 101 3.1 o] 598 431 287 387 379 416 828 227 86 74 86 74 86 -0.020 7.495 0.01
148 22.211 21.664 0.15 0.15 1.81 78 -1.02 1.30 77 -0.8 93 0.054 101 101 3.0 -0.1 594 431 287 386 378 415 824 224 86 74 86 74 86 -0.018 8.05 -0.01
150 22.362 21.811 0.15 0.15 1.79 78 -1.02 1.31 77 -0.8 93 0.054 101 101 3.0 0 530 431 288 386 377 414 820 225 86 74 86 74 87 -0.017 8.05 -0.01
151 22512 21.959 0.15 0.15 1.81 78 -1.03 1.35 77 -0.8 93 0.054 100 101 3.0 0 586 432 288 386 377 414 817 223 86 74 86 74 86 -0.019 792 -0.01
152 22.663 22.106 0.15 0.15 1.81 78 -1.03 1.34 77 -0.8 93 0.054 101 101 29 -0.1 582 432 288 385 376 413 814 225 86 74 86 74 86 -0.017 8.18 -0.01
183 22.813 22.253 015 0.15 1.79 78 -1.02 1.34 77 -0.8 93 0.054 100 101 2.9 0 579 432 289 386 376 412 813 225 86 74 86 74 86 -0.017 8.09 -0.01
154 22.963 22400 0.15 0.15 1.77 78 -1.01 1.32 77 -0.8 93 0.054 100 101 28 o] 577 433 289 385 376 412 811 228 86 74 86 74 86 -0.018 8.37 0.01
155 23.115 22.547 0.15 0.15 1.78 78 -1.02 1.31 78 -0.8 93 0.054 101 100 28 -0.1 574 433 289 385 376 411 811 229 86 74 86 74 86 -0.017 8.53 -0.01
156 23.265 22.694 0.15 0.15 1.81 78 -1.02 1.31 78 -0.8 93 0.054 100 100 28 0 571 434 290 385 376 411 811 229 86 74 86 74 86 -2.018 863 -0.01
157 234186 22.842 0.15 0.15 1.81 78 -1.02 1.35 78 -0.8 93 0.054 101 101 27 -0.1 569 434 290 386 377 411 812 228 86 74 86 74 85 -0.020 873 -0.01
158 23.566 22.990 0.15 0.15 1.81 78 -1.02 1.35 78 -0.8 93 0.054 100 101 27 0 568 435 231 385 377 411 816 227 86 73 86 74 86 -0.021 8.9 -0.01
159 23.717 23.137 0.15 0.15 1.80 78 -1.02 1.34 78 -0.8 93 0.054 101 100 27 0 566 435 292 386 378 411 820 228 86 73 86 74 86 -0.022 8.97 -0.01
Controt No. P-SSAR-0003 Run 1 Emissions
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer.  Valley Comfort PM Control Modules: 371/372 /
iodel: 2 Series Dilution Tunnel MW(dry): 29.00 Ib/ib-mole Avg. Tunnel Velocity: 14.87 ftisec.
Tracking No.. 22! Total Sampling Time: 276 min Dilution Tunnel MW(wet): 28.78 Ibfib-mole initial Tunnel Flow: 155.5 scfm Technician Signature:
Project No.: W Recording Interval: 1 min Dilution Tunnel H20: W percent Average Tunnel Flow: 1566 |scfm _ 4 {)
Test Date:  22-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check {1): 0.000 cim@ =15 in. Hg
Beginning Clock Time: 14:29 Background Sample Volume: 0 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm@ -17 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 20.35 Dry Basis %
Meter Box Y Factor: 1008 (1) 0.997 2) N/A (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End  Average e P Pt.2 Pt3 Pt4 Pt5 Pi6 Pt.7 Pt.8 Center
2869 2868 28,64 2867 "Hg Initial dP | 0.040 0.050 0.054 0.036 0.040 0.054 0.050 0.038 0.054 oo
OMNI Equipment Numbers: 464,410,132,576,318,432,419,371,372,432,296-T55 567,413,592 Temp: 90 91 91 91 91 91 91 91 91 oF
Veray 14.82 ftisec Vscent 16.07 ftisec Fo 0.922
Particulate Sampling Data Fuel Weight (Ib} Temperature Data (°F) Stack Gas Data
E!a‘psed MGas Gas Sample Sample orifice | Meter 1 Meter 1 Orifice Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate] Scale Weight . Firebox Firebox X Firebox | Avg. Stove | Catalyst . Dryer Exit| .. Dryer Exit . Draft CO, CcO
Time eter 1 | Meter 2 Rate 1 Rate 2 dH1 Temp Vacuum dH 2 Temp (°F vacuum | S e | Tunnel ) 5 Readin Charge |FTeboxTopl o A Back Firebox Left| "o Surace Exi Stack | Filter 1 y Fitter 2 H Ambient |, A ”
(mim) ) ) (cfm) (cfm) | (HO) | ¢F) ("Hg) | ('H:0) PR ohg) P enter dp 9 9 9 "H0) (%) )
160 23.867 23.284 0.15 0.15 1.77 78 -1.03 1.32 78 -0.8 93 0.054 100 100 26 -0.1 565 435 293 387 378 412 823 232 86 73 86 74 86 -0.023 8.87 -0.01
161 24.019 23.431 015 0.15 1.79 78 -1.01 1.31 78 -0.8 93 0.054 101 100 2.6 0 565 436 294 387 379 412 825 232 86 73 86 73 86 -0.023 8.78 -0.01
162 24.163 23573 0.15 0.15 1.81 78 -1.02 1.31 78 -0.8 93 0.054 100 101 26 o] 564 436 295 388 379 412 824 232 86 73 85 73 86 -0.023 8.92 0.01
163 24.320 23.727 0.15 0.15 1.80 78 -1.02 1.35 78 -0.8 93 0.054 101 101 25 -0.1 564 436 296 388 380 413 821 234 86 73 85 73 86 -0.023 8.95 -0.01
164 24470 23.874 0.15 0.15 1.81 78 -1.02 1.34 78 -0.8 93 0.054 100 100 25 0 563 437 297 388 381 413 818 231 86 73 86 73 86 -0.023 8.78 -0.01
165 24.621 24.022 0.15 0.15 1.81 78 -1.02 1.34 78 -0.8 93 0.054 101 101 25 0 562 438 298 389 381 414 814 231 86 73 85 73 86 -0.022 8.54 -0.01
166 24771 24.169 0.15 0.15 1.78 78 -1.02 1.32 78 -0.8 92 0.054 100 100 24 -0.1 561 438 299 389 381 414 810 229 86 73 85 73 86 -0.023 8.3 -0.01
167 24.923 24.317 015 0.15 177 78 -1.02 1.31 78 -0.8 93 0.054 101 101 24 0 559 439 300 389 381 414 807 229 85 73 85 73 86 -0.023 8.09 -0.01
168 25.074 24.464 0.15 0.15 1.81 78 -1.02 1.31 78 -0.8 93 0.054 101 100 24 o] 558 440 301 389 381 414 802 234 85 73 85 73 87 -0.022 7.88 0.01
169 25225 24812 0.15 0.15 1.81 78 -1.03 1.35 78 -0.8 93 0.054 101 101 23 -0.1 556 440 301 388 381 413 795 227 85 73 85 73 86 -0.022 7.73 -0.01
170 25375 24.760 0.15 0.15 1.82 78 -1.02 1.34 78 -0.8 92 0.054 100 101 23 0 554 440 302 388 380 413 787 229 a5 73 85 73 86 -0.023 7.8 -0.01
171 25626 24.907 0.15 0.15 1.81 78 -1.02 1.33 78 -0.8 92 0.054 100 100 23 0 552 441 302 388 379 412 778 224 85 73 85 73 85 -0.022 7.56 -0.01
172 25676 25.055 0.15 0.15 1.80 78 -1.01 1.31 78 -0.8 92 0.054 100 101 23 0 549 441 302 388 379 412 771 224 85 73 85 73 86 -0.022 744 -0.01
173 25.827 25.202 015 0.15 1.76 78 -1.01 1.30 78 -0.8 92 0.054 100 100 2.3 0 546 441 302 387 379 411 763 227 85 73 85 73 87 -0.021 748 -0.01
174 25973 25.350 0.15 0.15 1.81 78 -1.02 1.33 78 -0.8 92 0.054 101 101 22 -0.1 543 441 302 387 378 410 756 227 85 73 85 73 86 -0.021 742 0.01
175 26.130 25498 0.15 0.15 1.80 78 -1.02 1.35 78 -0.8 92 0.054 100 101 22 0 540 441 302 386 378 409 751 222 85 73 85 73 85 -0.022 74 -0.01
176 26.280 25.646 0.15 0.15 1.81 78 -1.01 1.34 78 -0.8 92 0.054 100 101 22 0 537 442 301 385 378 409 746 224 a5 73 85 73 85 -0.022 744 -0.01
177 26.431 25793 0.15 0.15 1.81 78 -1.03 1.32 78 -0.8 92 0.054 100 100 21 -0.1 534 442 301 385 378 408 743 225 85 73 85 73 85 -0.022 743 -0.01
178 26.581 25.941 0.15 0.15 1.78 78 -1.02 1.30 78 -0.8 92 0.054 100 101 2.1 0 5319 442 301 384 378 407 739 222 85 73 85 73 86 -0.022 748 -0.01
179 26.732 26.088 015 0.15 177 78 -1.02 1.29 78 -0.7 92 0.054 100 100 2.1 0 529 442 301 383 377 406 737 220 85 73 85 73 86 -0.022 7.51 -0.01
180 26.884 26.237 0.15 0.15 1.80 78 -1.01 1.34 78 -0.7 92 0.054 101 102 2.1 o] 526 442 301 383 377 406 735 220 85 73 85 73 85 -0.021 745 0.01
181 27.035 26.384 0.15 0.15 1.80 78 -1.02 1.35 78 -0.8 92 0.054 100 100 2.1 0 524 442 300 382 377 405 733 223 85 73 85 73 86 -0.022 7.39 -0.01
182 27.185 26.532 0.15 0.15 1.81 78 -1.02 1.34 78 -0.8 92 0.054 100 101 20 -0.1 523 442 301 382 377 405 732 225 a5 73 85 73 87 -0.022 74 -0.01
183 27.336 26.679 0.15 0.15 1.81 78 -1.02 1.32 78 -0.7 92 0.054 100 100 2.0 0 521 442 301 382 377 405 730 223 85 73 85 73 87 -0.021 741 -0.01
184 27.486 26.826 0.15 0.15 1.79 78 -1.03 1.30 78 -0.8 92 0.054 100 100 2.0 0 518 442 301 381 376 404 729 223 85 73 85 73 86 -0.020 744 -0.01
185 27.637 26.974 015 0.15 177 78 -1.02 1.31 78 -0.8 92 0.054 100 101 2.0 0 517 443 300 381 376 403 728 220 85 73 85 73 86 -0.020 7.39 -0.01
186 27.78% 27422 0.15 0.15 1.81 78 -1.02 1.35 78 -0.7 92 0.054 101 101 20 o] 516 443 301 380 376 403 727 225 85 73 85 73 86 -0.020 747 0.01
187 27.940 27.270 0.15 0.15 1.81 78 -1.02 1.34 78 -0.8 92 0.054 100 101 1.8 -0.1 514 443 301 380 375 403 726 220 85 73 85 73 86 -0.018 743 -0.01
188 28.091 27417 0.15 0.15 1.82 78 -1.02 1.33 78 -0.8 92 0.054 100 100 1.8 0 512 444 300 381 378 403 725 224 a5 73 85 73 86 -2.019 7.18 -0.01
189 28.242 27.565 0.15 0.15 1.81 78 -1.02 1.30 78 -0.8 92 0.054 100 101 1.8 0 511 444 300 382 378 403 726 224 85 72 85 73 86 -0.020 7.04 -0.01
190 28.392 27712 0.15 0.15 1.80 78 -1.02 1.33 78 -0.8 92 0.054 100 100 1.8 0 510 444 300 382 378 403 731 228 85 72 85 73 86 -0.020 6.85 -0.01
191 28.543 27.860 0.15 0.15 1.77 78 -1.03 1.34 78 -0.8 92 0.054 100 101 1.8 -0.1 510 444 299 382 379 403 736 224 85 72 85 73 85 -0.020 6.71 -0.01
Controt No. P-SSAR-0003 Run 1 Emissions
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer.  Valley Comfort PM Control Modules: 371/372 d
iodel: 2 Series Dilution Tunnel MW(dry): 29.00 Ib/ib-mole Avg. Tunnel Velocity: 14.87 ftisec.
Tracking No.. 22! Total Sampling Time: 276 min Dilution Tunnel MW(wet): 28.78 Ibfib-mole initial Tunnel Flow: 155.5 scfm Technician Signature:
Project No.: W Recording Interval: 1 min Dilution Tunnel H20: W percent Average Tunnel Flow: 1566 |scfm _ - {3
Test Date:  22-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check {1): 0.000 cim@ =15 in. Hg
Beginning Clock Time: 14:29 Background Sample Volume: 0 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm@ -17 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 20.35 Dry Basis %
Meter Box Y Factor: 1008 (1) 0.997 2) N/A (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End  Average e P Pt.2 Pt3 Pt4 Pt5 Pi6 Pt.7 Pt.8 Center
2869 2868 28,64 2867 "Hg Initial dP | 0.040 0.050 0.054 0.036 0.040 0.054 0.050 0.038 0.054 oo
OMNI Equipment Numbers: 464,410,132,576,318,432,419,371,372,432,296-T55 567,413,592 Temp: 90 91 91 91 91 91 91 91 91 oF
Veray 14.82 ftisec Vscent 16.07 ftisec Fo 0.922
Particulate Sampling Data Fuel Weight (Ib} Temperature Data (°F) Stack Gas Data
E!a‘psed MGas Gas Sample Sample orifice | Meter 1 Meter 1 Orifice Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate] Scale Weight . Firebox Firebox X Firebox | Avg. Stove | Catalyst . Dryer Exit| .. Dryer Exit . Draft CO, CcO
Time eter 1 | Meter 2 Rate 1 Rate 2 dH1 Temp Vacuum dH 2 Temp (°F vacuum | S e | Tunnel ) 5 Readin Charge |FTeboxTopl o A Back Firebox Left| "o Surace Exi Stack | Filter 1 y Fitter 2 H Ambient |, A ”
(mim) ) ) (cfm) (cfm) | (HO) | ¢F) ("Hg) | ('H:0) PR ohg) P enter dp 9 9 9 "H0) (%) )
192 28.695 28.007 0.15 0.15 1.81 78 -1.02 1.34 78 -0.8 92 0.054 101 100 1.8 0 510 443 299 381 378 402 739 224 85 72 85 73 86 -0.020 6.79 -0.01
193 28.846 28.155 015 0.15 1.80 78 -1.02 1.31 78 -0.8 92 0.054 100 101 1.8 0 509 443 298 380 378 402 742 227 85 72 85 73 86 -0.020 6.75 -0.01
194 28.996 28.300 0.15 0.15 1.81 78 -1.02 1.32 78 -0.7 92 0.054 100 99 1.8 o] 510 443 297 380 377 401 744 225 85 72 85 73 86 -0.020 6.69 0.01
195 29.147 28.447 0.15 0.15 1.81 78 -1.03 1.34 78 -0.8 92 0.054 100 100 1.8 0 510 442 296 379 377 401 748 227 85 72 85 73 86 -0.020 6.66 -0.01
196 29.297 28.585 0.15 0.14 1.78 78 -1.02 1.35 78 -0.8 92 0.054 100 94 1.7 -0.1 510 442 295 378 376 400 748 227 a5 72 85 73 87 -0.020 6.78 -0.01
197 29.448 28728 0.15 0.14 1.77 78 -1.03 1.36 78 -0.8 92 0.054 100 98 17 0 510 441 293 378 376 400 751 229 85 72 85 73 86 -0.020 6.75 -0.01
198 29.600 28.874 0.15 0.15 1.80 78 -1.02 1.35 78 -0.8 92 0.054 101 100 1.7 0 510 441 293 376 375 398 753 232 85 72 85 72 86 -0.020 6.74 -0.01
199 29.751 29.020 015 0.15 1.80 79 -1.02 1.33 78 -0.8 92 0.054 100 100 1.7 0 510 441 291 375 374 398 755 229 85 72 85 72 86 -0.021 6.85 -0.01
200 29.902 29.167 0.15 0.15 1.81 78 -1.02 1.30 78 -0.8 93 0.054 101 100 1.7 o] 510 441 289 376 374 398 756 233 85 72 85 72 86 -0.021 6.79 0.01
201 30.052 29.313 0.15 0.15 1.81 78 -1.03 1.31 78 -0.8 93 0.054 100 100 1.6 -0.1 510 441 288 375 373 397 756 236 85 72 85 72 86 -0.020 6.78 -0.01
202 30.203 29.461 0.15 0.15 1.79 78 -1.02 1.31 78 -0.8 93 0.054 101 101 16 0 510 441 287 376 373 397 757 232 a5 72 85 72 86 -0.020 6.86 -0.01
203 30.354 29.608 0.15 0.15 1.77 79 -1.02 1.35 78 -0.8 93 0.054 100 100 1.6 0 510 441 286 375 372 397 758 232 85 72 85 72 86 -0.021 6.83 -0.01
204 30.508 29.754 0.15 0.15 1.79 78 -1.03 1.36 78 -0.8 93 0.054 101 100 1.6 0 510 441 284 375 372 396 758 233 85 72 85 72 85 -0.020 6.91 -0.01
205 30.657 29.901 015 0.15 1.80 78 -1.03 1.35 78 -0.8 93 0.054 101 100 1.6 0 510 442 283 374 372 396 759 234 85 72 85 72 86 -0.020 6.95 -0.01
206 30.807 30.048 0.15 0.15 1.81 78 -1.02 1.33 78 -0.8 93 0.054 100 100 15 -0.1 509 442 283 376 371 396 760 234 85 72 85 72 86 -0.020 7.03 0.01
207 30.958 30.194 0.15 0.15 1.80 78 -1.02 1.30 78 -0.8 93 0.054 101 100 1.5 0 510 442 281 375 372 396 761 232 85 72 85 72 86 -0.020 7.06 -0.01
208 31.109 30.341 0.15 0.15 1.79 78 -1.02 1.31 78 -0.8 93 0.054 101 100 1.5 0 510 443 281 375 372 396 762 234 a5 72 85 72 86 -0.020 7.19 -0.01
209 31.260 30.488 0.15 0.15 1.77 78 -1.03 1.31 78 -0.7 93 0.054 101 100 1.5 0 509 444 280 375 372 396 763 242 85 72 85 72 86 -0.020 7.25 -0.01
210 31412 30.635 0.15 0.15 1.81 78 -1.02 1.35 78 -0.8 93 0.054 101 100 1.5 0 510 445 279 376 372 396 764 234 85 72 85 72 85 -0.020 747 -0.01
211 31.663 30.781 015 0.15 1.80 78 -1.03 1.36 78 -0.8 93 0.054 101 100 14 -0.1 509 446 278 376 372 396 763 237 85 72 85 72 86 -0.020 743 -0.01
212 31.713 30.928 0.15 0.15 1.82 78 -1.02 1.34 78 -0.8 93 0.054 100 101 14 o] 510 447 278 376 371 396 762 238 85 72 85 72 86 -0.020 7.25 0.01
213 31.864 31.075 0.15 0.15 1.81 78 -1.02 1.33 78 -0.8 93 0.054 101 100 1.4 0 509 448 277 377 371 396 758 243 85 72 85 72 86 -0.021 7.18 -0.01
214 32.014 31.221 0.15 0.15 1.77 78 -1.03 1.32 78 -0.8 93 0.054 100 100 1.3 -0.1 508 449 277 377 372 397 756 239 a5 72 85 72 86 -0.020 7.08 -0.01
215 32.166 31.369 0.15 0.15 1.77 78 -1.02 1.30 78 -0.8 93 0.054 101 101 14 0.1 508 451 276 378 371 397 754 238 85 72 85 72 86 -0.020 7143 -0.01
216 32.317 31515 0.15 0.15 1.81 78 -1.03 1.31 78 -0.8 93 0.054 101 100 1.3 -0.1 507 452 276 378 371 397 754 239 85 72 85 72 86 -0.020 71 -0.01
217 32.469 31.663 015 0.15 1.81 78 -1.03 1.34 78 -0.8 93 0.054 101 101 1.3 0 507 453 276 378 371 397 754 246 85 72 85 72 86 -0.021 709 -0.01
218 32.618 31.810 0.15 0.15 1.82 78 -1.03 1.35 78 -0.8 93 0.054 100 100 1.3 o] 507 455 276 377 370 397 754 241 85 72 85 72 86 -0.020 6.99 0.01
218 32.770 31.957 0.15 0.15 1.81 78 -1.02 1.35 78 -0.8 93 0.054 101 100 1.3 0 506 456 275 377 370 397 755 241 85 72 85 72 85 -0.020 7.08 -0.01
220 32.920 32.103 0.15 0.15 1.78 78 -1.03 1.34 78 -0.8 93 0.054 100 100 1.2 -0.1 506 458 275 377 370 397 755 246 a5 72 85 72 86 -0.021 7.15 -0.01
221 33.073 32.250 0.15 0.15 1.78 78 -1.03 1.32 78 -0.8 93 0.054 102 100 1.2 0 506 459 275 377 369 397 757 246 85 72 85 72 85 -0.020 7.15 -0.01
222 33.224 32.397 0.15 0.15 1.81 78 -1.03 1.30 78 -0.8 93 0.054 101 100 1.2 0 506 461 275 377 370 398 758 243 85 72 85 72 85 -0.021 7143 -0.01
223 33.375 32.544 0.15 0.15 1.81 78 -1.02 1.33 78 -0.8 93 0.054 101 100 1.2 0 506 462 275 377 369 398 758 239 85 72 85 72 85 -0.021 7.23 -0.01
Controt No. P-SSAR-0003 Run 1 Emissions
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer.  Valley Comfort PM Control Modules: 371/372
iodel: 2 Series Dilution Tunnel MW(dry): 29.00 Ib/ib-mole Avg. Tunnel Velocity: 14.87 ftisec.
Tracking No.. 2268 Total Sampling Time: 276 min Ditution Tunnel MW{wet), 2878 lb/ib-mole initial Tunnel Flow: 1555  |scfm Technician Signature: /
Project No.: W Recording Interval: 1 min Dilution Tunnel H20: W percent Average Tunnel Flow: 1566 |scfm _ 4 {}
Test Date:  22-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check {1): 0.000 cim@ =15 in. Hg
Beginning Clock Time: 14:29 Background Sample Volume: 0 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm@ -17 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 20.35 Dry Basis %
Meter Box Y Factor: 1008 (1) 0.997 2) N/A (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End  Average e P Pt.2 Pt3 Pt4 Pt5 Pi6 Pt.7 Pt.8 Center
2869 2868 28,64 2867 "Hg Initial dP | 0.040 0.050 0.054 0.036 0.040 0.054 0.050 0.038 0.054 oo
OMNI Equipment Numbers: 464,410,132,576,318,432,419,371,372,432,296-T55 567,413,592 Temp: 90 91 91 91 91 91 91 91 91 oF
Veray 14.82 ftisec Vscent 16.07 ftisec Fo 0.922
Particulate Sampling Data Fuel Weight (Ib} Temperature Data (°F) Stack Gas Data
E!a‘psed MGas Gas Sample Sample orifice | Meter 1 Meter 1 Orifice Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate] Scale Weight . Firebox Firebox X Firebox | Avg. Stove | Catalyst . Dryer Exit| .. Dryer Exit . Draft CO, CcO
Time eter 1 | Meter 2 Rate 1 Rate 2 dH1 Temp Vacuum dH 2 Temp (°F vacuum | S e | Tunnel ) 5 Readin Charge |FTeboxTopl o A Back Firebox Left| "o Surace Exi Stack | Filter 1 y Fitter 2 H Ambient |, A ”
(mim) ) ) (cfm) (cfm) | (HO) | ¢F) ("Hg) | ('H:0) PR ohg) P enter dp 9 9 9 "H0) (%) )
224 33.525 32.692 0.15 0.15 1.81 78 -1.02 1.36 78 -0.8 93 0.054 100 101 1.1 -0.1 506 464 275 378 370 398 759 246 85 72 85 72 86 -0.021 7.32 -0.01
225 33676 32.838 015 0.15 1.79 78 -1.03 1.35 78 -0.8 93 0.054 101 100 1.1 0 506 485 274 377 370 398 758 242 85 72 85 72 86 -0.021 7.3 -0.01
226 33.826 32.986 0.15 0.15 1.78 78 -1.03 1.35 78 -0.8 93 0.054 100 101 1.4 o] 506 487 274 377 370 398 758 247 85 71 85 72 86 -0.021 7.22 0.01
227 33.979 33.132 0.15 0.15 1.78 78 -1.03 1.34 78 -0.8 93 0.054 102 100 1.1 0 506 468 274 378 369 399 758 245 85 71 85 72 86 -0.022 7.37 -0.01
228 34.130 33.279 0.15 0.15 1.80 78 -1.03 1.31 78 -0.8 93 0.054 101 100 1.0 -0.1 506 470 275 376 367 398 756 251 a5 71 85 72 86 -0.022 7.2 -0.01
229 34.281 33.426 0.15 0.15 1.80 78 -1.03 1.30 78 -0.8 93 0.054 101 100 1.0 0 506 472 275 376 366 398 752 245 85 71 85 72 85 -0.022 6.81 -0.01
230 34.432 33.573 0.15 0.15 1.81 78 -1.03 1.34 78 -0.8 93 0.054 101 100 1.0 0 505 474 275 375 365 398 748 246 85 71 85 72 86 -0.022 6.59 -0.01
231 34682 33721 015 0.15 1.79 78 -1.03 1.36 78 -0.8 93 0.054 100 101 1.0 0 505 476 275 374 364 399 746 247 85 71 85 72 86 -0.022 6.66 -0.01
232 34.733 33.868 0.15 0.15 1.77 78 -1.02 1.35 78 -0.8 93 0.054 101 100 1.0 o] 504 478 276 374 362 398 745 245 85 71 85 72 85 -0.022 6.53 0.01
233 34.885 34.015 0.15 0.15 1.78 78 -1.02 1.34 78 -0.8 93 0.054 101 100 0.8 -0.1 503 480 276 373 362 399 743 246 85 71 85 72 86 -0.022 6.47 -0.01
234 35.036 34.161 0.15 0.15 1.80 78 -1.03 1.32 78 -0.8 93 0.054 101 100 0.8 0 502 482 275 373 361 398 742 247 a5 71 85 72 86 -0.022 6.52 -0.01
235 35.187 34.308 0.15 0.15 1.81 78 -1.02 1.30 78 -0.8 93 0.054 101 100 0.3 0 501 484 275 373 360 398 741 245 85 71 85 72 86 -0.022 6.46 -0.01
236 35.338 34.455 0.15 0.15 1.81 78 -1.03 1.31 78 -0.8 93 0.054 101 100 0.9 0 501 486 275 371 359 398 741 242 85 71 85 72 85 -0.022 6.44 -0.01
237 35488 34.602 015 0.15 1.79 78 -1.02 1.35 78 -0.8 93 0.054 100 100 0.9 0 501 488 275 371 358 399 741 246 85 71 85 72 85 -0.022 5.4 -0.01
238 35.640 34.74% 0.15 0.15 1.77 78 -1.03 1.36 78 -0.8 93 0.054 101 100 0.8 -0.1 500 430 274 372 358 398 741 242 85 71 85 72 86 -0.021 6.45 0.01
239 35.791 34.896 0.15 0.15 1.80 78 -1.02 1.35 78 -0.8 93 0.054 101 100 0.8 0 499 492 275 371 357 399 741 242 85 71 85 72 85 -0.022 6.38 -0.01
240 35.943 35.042 0.15 0.15 1.80 78 -1.03 1.34 78 -0.8 93 0.054 101 100 0.8 0 499 494 274 370 357 398 741 246 a5 71 85 72 86 -0.021 6.33 -0.01
241 36.093 35.189 0.15 0.15 1.30 78 -1.03 1.32 78 -0.8 93 0.054 100 100 0.8 0 498 495 274 370 356 398 743 241 85 71 85 72 85 -0.022 6.31 -0.01
242 36.244 35.335 0.15 0.15 1.80 78 -1.03 1.30 78 -0.8 93 0.054 101 100 07 -0.1 498 497 273 369 355 398 744 241 85 71 85 72 86 -0.021 6.34 -0.01
243 36.394 35482 015 0.15 1.79 78 -1.03 1.31 78 -0.8 93 0.054 100 100 0.7 0 498 499 273 369 355 399 745 246 85 71 85 72 86 -0.021 6.31 -0.01
244 36.547 35.628 0.15 0.15 1.77 78 -1.03 1.33 78 -0.8 93 0.054 102 100 0.7 o] 498 501 272 368 354 398 745 243 85 71 85 72 86 -0.021 6.26 0.01
245 36.698 35.776 0.15 0.15 1.81 78 -1.04 1.36 78 -0.8 93 0.054 101 100 0.7 0 497 503 272 369 354 399 748 246 85 71 85 72 85 -0.021 6.35 -0.01
246 36.849 35.924 0.15 0.15 1.81 78 -1.03 1.35 78 -0.8 93 0.054 101 101 0.7 0 497 505 271 367 353 398 746 243 a5 71 85 72 86 -0.022 6.36 -0.01
247 36.999 36.070 0.15 0.15 1.82 78 -1.04 1.34 78 -0.8 93 0.054 100 100 0.6 -0.1 497 507 270 367 353 398 747 248 85 71 85 72 85 -0.021 6.25 -0.01
248 37.150 36.217 0.15 0.15 1.80 78 -1.03 1.32 78 -0.8 93 0.054 101 100 0.6 0 497 509 270 366 352 398 746 242 85 71 85 72 86 -0.021 6.47 -0.01
249 37.301 36.363 015 0.15 177 78 -1.03 1.30 78 -0.8 93 0.054 101 100 0.6 0 496 510 269 366 352 399 745 241 85 71 85 72 86 -0.021 6.61 -0.01
250 37.453 36.510 0.15 0.15 1.77 78 -1.04 1.29 78 -0.8 93 0.054 101 100 0.6 o] 496 512 268 366 351 398 747 243 85 71 85 72 86 -0.021 6.54 0.01
251 37.605 36.657 0.15 0.15 1.81 78 -1.03 1.33 77 -0.8 93 0.054 101 101 0.6 0 496 513 268 365 350 398 747 248 85 71 85 72 85 -0.021 6.65 -0.01
252 37.755 36.804 0.15 0.15 1.82 78 -1.03 1.36 77 -0.8 93 0.054 100 101 0.6 0 496 514 268 365 350 398 748 242 a5 71 85 72 86 -0.021 6.71 -0.01
253 37.906 36.951 0.15 0.15 1.81 78 -1.04 1.35 77 -0.8 93 0.054 101 101 0.5 -0.1 495 516 268 365 350 398 748 248 85 71 85 72 85 -0.021 6.68 -0.01
254 38.057 37.098 0.15 0.15 1.80 78 -1.03 1.34 77 -0.8 93 0.054 101 101 0.5 0 496 517 268 365 349 398 748 246 85 71 85 72 87 -0.021 6.65 -0.01
255 38.208 37.244 0.15 0.15 1.76 78 -1.03 1.32 77 -0.8 93 0.054 101 100 0.5 0 495 518 268 365 348 398 748 246 85 71 85 72 85 -0.021 6.67 -0.01
Controt No. P-SSAR-0003 Run 1 Emissions
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OMNI-Test Laboratories, inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer.  Valley Comfort PM Control Modules: 371/372
iodel: 2 Series Dilution Tunnel MW(dry): 29.00 Ib/ib-mole Avg. Tunnel Velocity: 14.87 ftisec.
Tracking No.. 22! Total Sampling Time: 276 min Dilution Tunnel MW(wet): 28.78 Ibfib-mole initial Tunnel Flow: 155.5 scfm Technician Signature:
Project No.. 0142WS013E Recording Interval: 1 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow: 156.6 scfm 4 {}
Test Date:  22-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check {1): 0.000 cim@ =15 in. Hg
Beginning Clock Time: 14:29 Background Sample Volume: 0 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm@ -17 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 20.35 Dry Basis %
Meter Box Y Factor: 1008 (1) 0.997 2) N/A (Amb)
Velocity Traverse Data
Barometric Pressure: _ Begin Middle End  Average e P Pt2 Pt3 Pt4 Pt5 Pt Pt7 Pt Center
2869 2868 28,64 2867 "Hg Initial dP | 0.040 0.050 0.054 0.036 0.040 0.054 0.050 0.038 0.054 oo
OMNI Equipment Numbers: 464,410,132,576,318,432,419,371,372,432,296-T55 567,413,592 Temp: 90 91 91 91 91 91 91 91 91 oF
Vsraw  14.82 ftisec Vscent 16.07 fisec Fp 0.922
Particulate Sampling Data Fuel Weight (Ib} Temperature Data (°F) Stack Gas Data
Blapsed Gas Gas Sample Sample Orifice | Meter 1 Meter 1 Orifice Meter 2 Meter 2 Dilution Dilution Pro. Rate |Pro. Ratej Scale Weight Firebox Firebox Firebox | Avg. Stove | Catalyst Dryer Exit Dryer Exit Draft CO. [ee]
Time | Meter1 | Meter2 Rate 1 Rate 2 dH1 Temp Vacuum dH 2 Temp (°F) Vacuum | S F) Tunnel p Y Readin Char? o [FireboxTop| o ot Back Firebox Left| "o S%rface Exi¥ Stack | Fitter 1 > y Fiter2 | H Ambient (H,0) A 2 %)
mny | @ | @ {cfm) m) | (HO0) | P (Hy | (H0) | TP (‘Hg) Center dP & 9 9 2 (%) | (#
256 38.360 37.390 0.15 0.15 1.81 78 -1.03 1.32 77 -0.8 93 0.054 101 100 0.5 0 496 518 267 366 349 398 748 248 85 71 85 72 86 -0.021 6.69 -0.01
257 38.511 37.637 015 0.15 1.81 78 -1.04 1.29 77 -0.8 93 0.054 101 101 04 -0.1 495 521 267 365 348 399 746 246 85 71 85 72 85 -0.021 6.14 -0.01
258 38.662 37.684 0.15 0.15 1.82 78 -1.04 1.33 77 -0.8 93 0.054 101 101 04 o] 494 522 268 365 348 398 745 245 85 71 85 72 86 -0.021 6.05 0.01
259 38.813 37.832 0.15 0.15 1.81 78 -1.03 1.36 77 -0.8 93 0.054 101 101 0.4 0 495 522 267 364 348 399 745 239 85 71 85 72 86 -0.021 591 -0.01
260 38.963 37.978 0.15 0.15 1.78 78 -1.04 1.35 78 -0.8 94 0.054 100 100 0.4 0 493 523 268 363 347 398 743 246 a5 71 85 72 86 -0.021 5.94 -0.01
261 39.115 38.126 0.15 0.15 1.77 78 -1.03 1.34 78 -0.8 94 0.054 101 101 0.4 0 493 524 267 362 346 398 741 246 85 71 85 72 85 -0.020 5.86 -0.01
262 39.266 38.272 0.15 0.15 1.81 78 -1.04 1.34 78 -0.8 94 0.054 101 100 0.3 -0.1 492 525 266 362 345 398 740 248 85 71 85 72 85 -0.021 595 -0.01
263 39.418 38418 015 0.15 1.81 78 -1.03 1.32 78 -0.8 94 0.054 101 100 03 0 491 527 266 360 344 398 739 251 85 71 85 72 86 -0.021 5.99 -0.01
264 39.568 38.565 0.15 0.15 1.82 78 -1.04 1.29 78 -0.8 94 0.054 100 100 03 o] 481 528 265 359 343 397 738 246 85 71 85 72 86 -0.020 6.01 0.01
265 39.719 38.713 0.15 0.15 1.81 78 -1.04 1.34 78 -0.8 94 0.054 101 101 0.3 0 490 529 265 358 342 397 737 250 85 71 85 72 85 -0.021 5.88 -0.01
266 39.870 38.860 0.15 0.15 1.77 78 -1.04 1.37 78 -0.8 93 0.054 101 100 0.3 0 489 530 265 357 341 396 735 247 a5 71 85 72 85 -0.021 5.86 -0.01
267 40.022 39.007 0.15 0.15 1.80 78 -1.04 1.35 78 -0.8 93 0.054 101 100 0.2 -0.1 488 530 264 356 340 396 733 247 85 71 85 72 86 -0.021 591 -0.01
268 40.173 39.154 0.15 0.15 1.81 78 -1.04 1.35 78 -0.8 93 0.054 101 100 0.2 0 487 5319 263 355 340 395 731 248 85 71 85 72 86 -0.021 6.02 -0.01
269 40.324 39.300 015 0.15 1.81 78 -1.03 1.32 78 -0.8 93 0.054 101 100 0.2 0 486 532 264 355 339 395 730 246 85 71 85 72 85 -0.021 5.1 -0.01
270 40475 39.447 0.15 0.15 1.81 78 -1.03 1.30 77 -0.8 93 0.054 101 101 0.2 o] 485 532 263 354 338 394 728 243 85 71 85 72 86 -0.021 595 0.01
271 40.626 39.595 0.15 0.15 1.78 78 -1.03 1.33 77 -0.8 93 0.054 101 101 0.2 0 484 533 263 353 338 394 727 242 85 71 85 72 86 -0.021 591 -0.01
272 40777 39.743 0.15 0.15 1.77 78 -1.03 1.36 77 -0.8 93 0.054 101 101 0.1 -0.1 483 533 263 353 337 394 725 250 a5 71 85 72 85 -0.021 6.13 -0.01
273 40.929 39.890 0.15 0.15 1.81 78 -1.03 1.35 77 -0.8 93 0.054 101 101 0.1 0 482 534 262 352 337 393 724 246 85 71 85 72 85 -0.021 6.13 -0.01
274 41.081 40.037 0.15 0.15 1.80 78 -1.04 1.35 77 -0.8 93 0.054 101 101 0.1 0 481 535 262 352 336 393 723 248 85 71 85 72 86 -0.021 6.14 -0.01
275 41.231 40.184 015 0.15 1.82 78 -1.04 1.32 77 -0.8 93 0.054 100 101 0.1 0 480 535 262 351 336 393 721 245 85 71 85 72 86 -0.021 6.12 -0.01
276 41.382 40.331 0.15 0.15 1.81 78 -1.04 1.31 77 -0.8 93 0.054 101 101 0.0 -0.1 479 536 262 351 336 393 720 243 85 71 85 72 86 -0.021 6.18 0.01
AvgiTot | 41382 | 40331 [ 0.15 0.15 177 e e 8 b % 0.054 100 o Pl ] s T 85 73 85 J 0020 Foi ]
Controt No. P-SSAR-0003 Run 1 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley Comfort Equipment Numbers: 283A, 637,592
Model: 20.2 Series
Tracking No.: 2253
Project No.: 0142WS013E
Run#: 1
Date: 8/22/17

TRAIN 1 (First Hour emissions)

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter 0225 120.5 118.5 1.0
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 1.0 |

TRAIN 1 (Post First Hour Change-out)

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D226 122.6 121.5 1.1
C. Rear filter catch Filter D227 120.5 120.2 0.3
D. Probe catch* Probe 3 116010.6 | 116010.86 0.0
E. Filter seals catch* Seals R501 3285.3 32853 0.0
Sub-Total | Total Particulate, mg: | 1.4 |
Train 1 Aggregate| Total Particulate, mg: | 2.4 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D228 123.7 121.9 1.8
B. Rear filter catch Filter 229 119.7 119.8 -0.1
C. Probe catch* Probe 22 114344.6 | 1143445 0.1
D. Filter seals catch* Seals R502 3423.9 3423.3 0.6
| Total Particulate, mg: | 2.4 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg
A. Front filter catch* Filter 0.0
| Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.
Component Equations:
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
C. Probe catch Final (mg) - Tare (mg) = Particulate, mg
Technician Signature: )%/’(_
-
Controi No. P-SSAR-0003 Run 1 Emissions

Page 40 of 191
ED_005996_00000492-00040



OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Valley Comfort
20.2 Series
0142WS013E
2253

1

08/22/17

Burn Rate

Average Tunnel Temperature

Average Gas Velacity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p

1.04 kg/hr dry
94 degrees Fahrenheit
14.87 feet/second
9396.3 dscf/hour

0.054 inches H20

Total Time of Test 276 minutes
AMBIENT SAMPLE TRAIN1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 0.000 cubic feet 41.382 cubic feet 40.331 cubic feet 8.859 cubic feet
Average Gas Meter Temperature 85 degrees Fahrenheit 78 degrees Fahrenheit 78 degrees Fahrenheit 77 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 0.000 dscf 39.207 dscf 37.960 dscf 8.400 dscf
1otal Particuiates - my, 0 mg 2.4 mg 2.4 mg 1 mg
Faruculate Loncentration (dry-standard) - U/ 0.000000 grams/dscf 0.00006 grams/dscf 0.00006 grams/dscf 0.00012 grams/dscf
lotal Particulate tnissions - v 0.00 grams 2.65 grams 2.73 grams 1.12 grams
Particulate Emission Rate 0.00 grams/hour 0.58 grams/hour 0.59 grams/hour 1.12 grams/hour
Emissions Factor 0.55 g/kg 0.57 g/kg 0.80 g/kg
Difference from Average Total Particulate Emissions 0.04 grams 0.04 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - Et

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - E¢

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

Filter Temps < 90 °F OK

2.69 grams Filter Face Velocity (47 mm) OK

0.58 grams/hour Dryer Exit Temp < 80F OK

0.56 grams/kg Leakage Rate OK

Ambient Temp (55-90°F) OK

Negative Probe Weight Eval. OK

1.12 grams Pro-Rate Variation OK

1.12 grams/hour Stove Surface AT OK
0.80 grams/kg

0.20 grams

Control No. P-SSAR-0003

QUALITY CHECKS

Technician Signature:

/‘é{
i
[

Run 1 Emissions
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Wood Heater Efficiency Results - CSA B415.1

VERSION:

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

Valley Comfort
20.2 Series
08/22/17

1
0142WS013E
276

fl

Technician Signature:

A

HHV Basis LHV Basis
Overall Efficiency 78.99% 85.4%
Combustion Efficiency 98.5% 98.5%
Heat Transfer Efficiency 80% 86.6%
Output Rate (kJd/h) 16,287 15,450 {Btu/h)
Burn Rate (kg/h) 1.04 2.29 (Ib/h)
Input (kd/h) 20,619 19,559 {Btu/h)
Test Load Weight (dry kg) 479 10.55 [ drylb |
MC wet (%)| 16.91131668
MC dry (%) 20.35
Particulate (g ) 0.58
CO (g) 126
Test Duration (h) 4.60
Emissions| Particulate CcO
g/MJ Output 0.01 1.69
a/kg Dry Fuel 0.12 26.37
g/h 0.13 27.45
Ib/MM Btu Output 0.02 3.92
Air/Fuel Ratio (A/F)| 14.32]

2.2

12/14/2009
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OMNI-Test Laboratories, inc. ASTM E2780Wood Heater Run Sheets

Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: 1
Model:20.2 Series Tracking Number:2253 Date: 8/22117
Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Run Notes

Air Control Settings

Primary: Secondary: Auto

Medium Low:

9° From Horizontal Tertiary/Pilot: Fixed

Fan: On Med Low

Preburn Notes

Time Notes

0:00 Reduced air to test setting

Test Notes

Sketch test fuel configuration: Start up procedures & Timeline:

Bypass: Closed
Fuel loaded by: 0:45

Door closed at: _0:50
Primary air: Set @ 4:45

Side View:

Notes: None

Time Notes

30:00 Set fan to test setting
60:00 Replaced Filter A

188:00-
193:00 Optical encoder sticking, assume constant sample rate

Technician Signature: /A{}% Date: 9/20/2017

=i

Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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OMNI-Test Laboratories, inc. ASTM E2780Wood Heater Run Sheets
Client:Valley Comfort Systems, Inc. Project Number:142WS013E
Model:20.2 Series Tracking Number:2253

Run Number: 1
Date: 8/22/17

Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Supplemental Data

Start Time:__14:29 Booth #:_N/A (site testing)
Stop Time:___ 19:05
Stack Gas Leak Check: Sample Train Leak Check:
Initial: _0 Final:__ 0 A__ 0 @15 Hg
B0 @-18"Hg
Calibrations: Span Gas CO2:_ 17.00 CO:_4.267
Pre Test Post Test
Zero Span Zero Span
Time 13:20 13:25 19:11 19:14
CO:2 0.00 17.01 0.14 16.93
CcoO 0.000 4,268 0.008 4,239
Air Velocity (ft/min): Initial:_<50 Final:_ <50 Tunnel Traverse
Scale Audit (Ibs): Initial:__10.0 Final:__10.0 Microtector | dP (in
: iy . - T(°F)
Pitot Tube Leak Test:  Initial:__0 Final:__0 Reading H20)
Stack Diameter (in): 6 0.020 0.040 90
Induced Draft: 0 0.025 0.050 91
% Smoke Capture: 100 0.027 0.054 91
Flue Pipe Cleaned Prior to First Test in Sefigs: 0.018 0.036 91
Date:__8/21/17 Initials: 0.020 0.040 91
0.027 0.054 91
Initial Middle Ending 0.025 0.050 01
Po (in/Hg) 28.69 28.68 28.64 0.018 0.038 91
RH (%) 36.6 34.7 33.3 Center:
.0.027 0.054 91
Ambient (°F) 76 80 79
Tunnel Static Pressure (in H0):
Background Filter Volume: _ N/A Beginning of End of Test
Test
-0.17 -0.17
Technician Signature: A Date: 9/20/2017
Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

RUN 2

OMNI-Test Laboratories, Inc.
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

|  Run: 2 | Technician Signature;
i’
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Prebum Weight (lb): 143
Test Date: 8/2317
Beginning Clock Time: 8:38 19.4 18.6
. . o . 214 22.3
uel Moisture Readings (% DB}): 19.7 238
198.3 19.9
19 18.7
Coal Bed 24 3.0 Avg Preburn Moisture (% DB): 20.21
Range (lb): {min) {max)}
Temperatures (°F)
Tﬂaep:r:;) Scale (Ib) St?::?g‘;ﬂ FBTop |FB Bottom|FB Back| FB Left | FBRight| Avg. FB | Stack | Ambient
0 14.3 -0.048 630 512 261 381 408 438.3 358 76
1 141 -0.049 636 509 255 375 403 435.7 365 76
2 14 -0.049 642 506 250 369 398 433.3 364 76
3 13.8 -0.049 645 503 245 368 394 430.5 367 76
4 13.6 -0.049 650 500 241 362 390 428.7 372 76
5 13.5 -0.05 656 496 237 358 388 427 371 76
6 133 -0.05 664 493 234 358 385 426.2 381 76
7 131 -0.05 670 490 230 352 383 425.2 382 76
8 12.9 -0.051 680 487 228 350 382 425.3 390 77
9 12.8 -0.051 689 483 225 348 380 425 398 76
10 12.6 -0.051 699 480 223 348 380 425.7 402 77
11 12.4 -0.052 708 477 221 348 379 426.5 407 76
12 12.2 -0.052 714 474 219 3486 380 426.5 410 77
13 11.9 -0.053 724 471 218 347 380 427.9 417 76
14 1.7 -0.052 731 468 217 348 382 429.2 415 77
15 11.6 -0.053 738 466 2186 349 384 430.4 414 77
186 11.3 -0.053 745 463 215 350 386 431.9 420 76
17 111 -0.053 752 461 215 352 389 433.7 420 77
18 10.9 -0.053 761 459 214 353 393 435.9 420 77
19 10.7 -0.053 769 457 214 356 397 438.7 424 77
20 10.4 -0.053 776 455 214 358 401 440.8 422 77
21 10.2 -0.053 783 453 214 362 4086 443.7 421 76
22 10 -0.053 788 452 214 367 410 4486.2 425 77
23 9.8 -0.052 785 451 214 372 415 447.4 429 77
24 9.7 -0.052 778 450 215 378 420 447.6 426 77
25 9.6 -0.051 771 448 2186 379 423 447.5 412 77
26 9.4 -0.051 765 447 2186 383 426 447.4 409 77
27 9.3 -0.05 757 4486 217 384 427 446.4 390 77
28 9.2 -0.05 749 445 217 385 426 444.3 388 77
29 9.1 -0.05 740 444 218 386 424 442.6 383 77
30 9 -0.05 733 443 218 386 423 440.7 379 78
31 8.9 -0.049 727 442 218 385 422 438.8 383 78
32 8.8 -0.049 721 441 219 383 420 436.7 377 78
33 8.7 -0.049 715 440 218 383 419 435.2 369 78
34 8.6 -0.049 712 439 218 383 418 434 378 78
35 8.5 -0.049 708 439 218 385 416 433.1 368 78
36 8.4 -0.049 707 438 218 384 415 432.4 359 78
37 8.2 -0.05 708 438 217 384 417 432.8 378 78
38 8 -0.051 717 438 217 388 422 436.4 384 78
Control No. P-SSAR-0003 Run 2 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

|  Run: 2 | Technician Signature; ; é f{;
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Prebum Weight (lb): 143
Test Date: 8/2317
Beginning Clock Time: 8:38 19.4 18.6
. . o . 214 22.3
uel Moisture Readings (% DB}): 19.7 238
198.3 19.9
19 18.7
Coal Bed 24 3.0 Avg Preburn Moisture (% DB): 20.21
Range (lb): {min) {max)}
Temperatures (°F)
Tﬂaep:r:;) Scale (Ib) St?::?g‘;ﬂ FBTop |FB Bottom|FB Back| FB Left | FBRight| Avg. FB | Stack | Ambient
39 7.8 -0.051 729 438 217 393 429 441.4 389 78
40 7.6 -0.052 743 439 218 401 435 447.2 398 78
41 7.4 -0.052 755 441 218 409 441 452.7 400 78
42 7.2 -0.052 767 443 219 414 447 458.1 402 78
43 7 -0.053 777 445 219 420 454 463.3 413 79
44 6.8 -0.052 785 448 220 428 462 468.6 4086 78
45 6.7 -0.052 785 450 224 435 469 472.5 404 78
46 6.5 -0.049 778 451 230 451 479 477.8 371 78
47 6.4 -0.049 776 452 235 459 487 481.6 365 79
48 6.3 -0.048 773 453 240 465 492 484.4 352 78
49 6.2 -0.048 770 454 243 471 494 486.4 349 79
50 6 -0.048 768 456 247 478 495 488.5 350 79
51 59 -0.047 768 457 250 485 497 491.2 350 78
52 58 -0.048 769 458 252 490 499 493.5 352 79
53 5.8 -0.047 772 459 256 485 501 498.7 345 78
54 55 -0.047 778 460 258 499 503 499 343 78
55 54 -0.046 777 462 261 503 504 501.3 335 79
56 52 -0.047 779 463 264 507 504 503.5 335 78
57 5.1 -0.048 780 464 267 514 504 505.9 334 79
58 5 -0.048 780 4606 270 519 504 507.7 328 79
59 4.9 -0.049 780 467 273 522 504 509.2 325 79
60 4.8 -0.047 778 468 278 526 503 510.6 326 79
61 4.7 -0.047 777 470 278 529 503 511.5 318 79
62 4.6 -0.048 774 471 281 832 502 512.3 312 79
63 4.5 -0.046 771 473 284 536 501 513 309 79
64 4.4 -0.047 768 474 286 536 501 513.1 305 79
65 4.3 -0.047 767 478 288 837 501 513.7 308 79
66 4.2 -0.046 767 478 290 538 503 515.1 312 78
67 4.1 -0.046 767 480 291 540 505 516.7 311 79
68 4 -0.048 767 483 293 541 508 518.6 308 79
69 39 -0.046 768 486 294 541 509 519.5 307 79
70 3.9 -0.045 767 489 296 541 511 520.6 287 79
71 3.8 -0.045 765 492 297 541 512 521.7 297 79
72 37 -0.044 762 496 298 541 513 522 297 79
73 3.8 -0.044 760 499 299 543 513 523 284 79
74 3.6 -0.045 757 503 300 543 514 523.4 293 79
75 35 -0.044 754 507 301 541 513 523.2 292 79
76 3.5 -0.044 749 511 301 539 514 522.8 283 79
77 3.4 -0.043 743 516 303 535 513 522 282 79
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 2 | Technician Signature: /%Q

<
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Prebum Weight (lb): 143
Test Date: 8/2317

Beginning Clock Time: 8:38 19.4 18.6

. . o . 214 22.3

uel Moisture Readings (% DB}): 19.7 238

198.3 19.9

19 18.7

Coal Bed 24 3.0 Avg Preburn Moisture (% DB): 20.21
Range (lb): {min) {max)}
Temperatures (°F)
Tﬂaep:r:;) Scale (Ib) St?::?g‘;ﬂ FBTop |FB Bottom|FB Back| FB Left | FBRight| Avg. FB | Stack | Ambient
78 3.4 -0.043 738 520 303 533 513 521.4 282 79
79 3.3 -0.043 732 525 305 531 512 521 280 80
80 33 -0.042 727 529 307 529 511 520.7 274 80
81 33 -0.042 721 534 308 526 510 519.8 269 79
82 3.2 -0.042 716 538 310 523 509 519.2 272 80
83 3.2 -0.041 709 542 312 522 507 518.5 270 80
84 3.2 -0.041 703 547 34 520 505 517.6 268 79
85 3.4 -0.041 695 551 315 518 503 516.5 260 79
86 3.4 -0.041 689 555 317 516 500 515.3 261 80
87 31 -0.04 681 559 319 516 497 514.4 260 79
88 3 -0.04 675 562 319 514 494 513 255 80
89 3 -0.04 668 565 321 511 492 511.8 264 80
90 3 -0.04 663 568 323 510 490 510.6 253 80
91 2.8 -0.04 657 571 324 509 487 509.6 261 79
92 29 -0.04 652 574 325 506 486 508.4 261 80
93 29 -0.04 647 577 325 504 484 507.3 256 80
94 2.8 -0.04 642 579 326 503 481 506.4 257 80
95 2.8 -0.039 637 582 327 500 480 505.3 256 79
96 2.8 -0.04 634 585 328 499 478 504.7 253 79
97 2.8 -0.039 629 588 328 498 4786 503.6 254 80
98 27 -0.039 625 590 328 485 474 502.3 258 80
99 27 -0.039 622 593 328 491 472 501.1 253 79
100 2.7 -0.039 619 595 328 489 471 500.2 253 79
101 2.8 -0.039 616 597 328 487 469 499.3 256 79
102 28 -0.039 612 599 327 486 467 498.4 265 79
103 2.8 -0.04 609 602 327 485 465 497.6 266 79
104 2.8 -0.039 606 604 327 483 465 496.9 260 79
105 25 -0.04 604 605 327 481 463 496 259 79
106 2.5 -0.039 601 607 327 479 462 495.2 264 79
107 2.5 -0.04 600 608 327 479 461 494.8 261 80
Control No. P-SSAR-0003 Run 2 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Valley Comfort PB Time 6:30 12% Cal: 12.0
Model: 20.2 Series PB Temp 70 22% Cal: 22.0
Tracking No.: 2253
Project No.: 0142WS013E Test Time 9:30
Test Date: 8/23/2017 Test Temp 30
Run No.: 2
Ficbor| o Weignt (ory| 9.9
3. . .
Volume (ft): Basis, Ib):
Fuel Piece Fuel Density
. . OK
Length (in): 13 (Ib/ft®, Dry Basis): 29.91
2x4 Crib Loading Density
. . . OK
Weight (Ib): 5.2 (Ib/f’, Wet Basis): 6.65
4x4 Crib .
Weight (Ib): 6.9 2x4 Percentage:| 43% OK
Coal Bed Range (20-25%): 2.42 - 3.025
Te:;'::e' Weight (Ib) Size Readings (Dry Basis %) Dry x‘;‘;'ght
1 1.3 2% 4" 24.5 23.8 23.1 1.05
2 1.4 2"% 4" 22.7 218 21.9 1.15
3 1.5 2"x 4" 19.5 18.2 19.3 1.26
4 34 4"% 4" 22.7 23.8 24.3 2.75
5 3.5 4"% 4" 23.3 23.2 21.7 2.85
Spacer Readings (Dry Basis %)
18.6 19.3
17.0 20.2
17.1 171
16.0
17.3
20.1
16.9
208
16.6
16.5
16.5

Control No. P-SSAR-0003

Technician Signature:

AL

]
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules:
) Model: 20.2 Series ) . » Di‘Iuti.on Tunnel MW(dry): 29.00 Ib/lb-mole Avg.} Tunnel Velocity: 13.45 ftisec. B ) j
Tracking No.: 2253 Total Sampling Time: 175 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.3 scfm Technician Signature:
Project No.: DIAZWS0I3E Recording Interval: 1 min I.)illftion Tunnel HZQ: Wpemem Average Tunnel Flow: 140.7 scfim . / b"’ e
Test Date:  23-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ ~18 in. Hy
Beginning Clock Time:  10:24 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -18 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2230 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.72 2871 28.70 2871 Hg Initial dP | 0.028 0.044 0.042 0.026 0.032 0.046 0.044 0.030 0.048 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 9% se 59 9 i 9 i 9 8 e
Veray  13.45  fiisec Vscent 15.25 fisec Fo 0.882
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
[ poon [ ooon [l ] s 75 .47 1.3¢ 5 0.6 126 0.048 124 F ] 606 614 347 474 460 500 702 407 78 70 80 70 79 | 0083 | 172 | D02
1 0.118 0417 0.12 0.12 1.68 75 -1.19 1.30 %5 0.7 117 0.048 12.0 0.1 604 815 350 A73 458 500 702 364 80 70 80 70 7 -0.085 3.77 0.08
2 0.261 0.234 0.14 0.12 1.67 5 1.2 135 75 -0.8 113 0.048 11.8 0.2 812 616 355 469 456 502 873 380 80 70 a0 70 k] -0.068 9.34 0.3
3 0402 0.368 0.14 0.13 1.63 % -1.2 1.36 75 0.3 111 0.048 99 93 11.6 0.2 629 615 357 466 457 505 957 388 80 70 a1 71 79 -0.069 9.23 0.32
4 0.542 0.5185 0.14 0.15 1.64 74 -1.2 1.37 75 -0.8 111 0.048 98 102 11.4 -0.2 846 614 358 466 459 509 988 396 80 70 81 kil 79 -0.070 9.91 0.6
5 0.684 0.663 0.14 0.15 1.68 74 -1.2 1.41 T4 0.8 107 0.043 99 102 113 0.1 663 811 357 466 462 512 1006 360 &0 n 8 7 78 -0.066 9.76 0.96
6 0.828 0.810 0.14 0.15 1.75 74 -1.28 1.44 4 0.8 105 0.043 101 101 111 0.2 ary 609 356 465 462 514 1028 48 80 70 81 kil 79 -0.066 8.87 021
7 0972 0.957 0.14 0.15 1.75 74 -1.27 1.39 74 -0.8 104 0.048 101 101 11.0 0.1 690 807 356 464 462 516 1043 346 80 70 8 kil 7 -0.066 9.3 0.35
8 1417 1.104 0.15 0.15 1.73 T4 -1.28 137 74 -0.8 103 0.048 101 101 10.9 0.1 KXl 605 354 463 462 517 1041 338 81 70 @ 7 k] ~0.066 9.31 0.36
9 1.261 1.249 0.14 0.15 1.74 4 -1.27 1.35 3 0.3 102 0.048 100 100 10.7 0.2 0 602 353 462 461 518 1043 332 81 70 a1 71 79 0,065 9.34 0.33
10 1.404 1.395 0.14 0.15 1.73 74 -1.27 1.35 73 -0.8 102 0.048 100 101 10.6 -0.1 718 00 351 461 460 518 1045 326 81 70 81 kil 79 -0.064 9.33 0.34
11 1.547 1.541 0.14 0.15 1.69 74 -1.26 1.33 73 0.8 101 0.043 100 100 0.5 0.1 725 587 349 460 459 518 1042 327 81 n 8 7 79 0,064 9.23 0.37
12 1.680 1.687 0.14 0.15 1.6¢ 74 -1.27 1.36 3 0.8 101 0.043 100 100 10.3 0.2 1 585 a7 459 458 513 1042 326 81 71 81 kil 79 -0.065 9.43 0.5
13 1.834 1.834 0.14 0.15 1.71 74 -1.27 1.38 73 -0.8 101 0.048 100 101 10.2 0.1 736 593 345 A58 458 518 1038 320 81 i 8 kil 7 -0.064 9.6 0.68
14 1877 1.979 0.14 0.15 1.73 T4 -1.26 128 72 -0.8 101 0.048 100 100 101 0.1 T42 590 343 457 457 518 1040 317 81 71 @ 7 k¢l ~0.064 8.72 0.76
15 2421 2428 0.14 0.15 1.69 4 -1.25 1.37 72 0.3 100 0.048 100 101 10.0 0.1 747 888 342 457 455 518 1044 316 81 ki a1 71 79 0,064 9.7 0.73
16 2263 2270 0.14 0.15 1.7 74 -1.26 1.38 72 -0.8 100 0.048 99 100 2.8 -0.2 753 586 349 457 455 518 1043 314 81 ki 81 kil 79 -0.064 9.68 0.63
17 24086 2418 0.14 0.15 1.69 74 ~1.25 1.37 T2 0.8 106 0.043 99 101 8.7 0.1 758 584 338 456 454 518 1044 309 81 ki 8 7 79 -0.083 9.71 0.72
18 2548 2561 0.14 0.15 1.67 74 -1.24 1.36 T2 0.8 100 0.043 99 100 8.6 0.1 763 582 36 456 453 513 1048 32 81 T2 82 kil 80 -0.063 9.77 0.72
18 2.691 2706 0.14 0.15 1.68 74 -1.25 1.34 72 -0.8 99 0.048 99 100 85 0.1 768 580 335 457 453 519 1050 301 81 72 82 72 80 -0.063 9.86 0.8
20 2.835 2.851 0.14 0.15 1.70 T4 -1.25 123 72 -0.8 99 0.048 100 100 93 0.2 772 578 334 456 453 519 1054 3 81 72 a2 72 30 ~0.062 9.96 0.88
21 2978 2.997 0.14 0.15 1.63 4 -1.24 1.32 72 0.3 99 0.048 99 101 8.2 0.1 T 8§76 332 457 453 519 1056 302 81 T2 a2 72 30 -0.062 9.84 0.96
22 3421 3.143 0.14 0.15 1.70 74 -1.24 1.33 72 -0.8 99 0.048 99 101 24 -0.1 780 §75 331 458 454 520 1055 295 81 73 82 72 79 -0.062 9.83 0.94
23 3.263 3.28% 0.14 0.15 1.68 74 ~1.25 1.33 T2 0.8 99 0.043 99 101 2.0 0.1 783 573 329 458 454 519 10456 295 81 73 82 72 79 -0.061 9.64 0.66
24 3405 3436 0.14 0.15 1.66 74 -1.2% 1.36 T2 0.8 98 0.043 99 101 8.9 0.1 785 572 328 458 454 519 1033 287 81 73 82 72 79 -0.061 9.06 0.32
25 3.548 3.582 0.14 0.15 1.68 74 -1.24 137 72 -0.8 98 0.048 99 100 88 0.1 786 570 327 459 454 519 1029 284 81 73 82 72 7 -0.081 8.23 0.01
26 3.602 3.728 0.14 0.15 1.70 T4 -1.24 138 71 -0.8 97 0.048 100 101 a7 0.1 786 568 326 460 454 519 1021 278 81 T4 a2 72 k] ~0.060 7.7% 0
27 3.838 3.878 0.14 0.15 1.7 4 -1.24 1.36 71 0.3 98 0.048 99 101 a7 d 785 866 325 461 453 518 1025 281 81 74 a2 72 79 -0.060 8.26 0
28 3978 4,021 0.14 0.15 1.70 74 -1.25 1.36 7 -0.8 97 0.048 99 101 8.6 -0.1 785 564 324 463 454 518 1035 280 81 74 81 72 79 -0.060 9.63 0.32
29 4121 4166 0.14 0.15 1.69 74 ~1.24 1.35 kil 0.8 97 0.043 99 100 8.5 0.1 786 562 323 464 454 518 1038 78 &0 74 77 73 79 0,060 9.71 0.3
30 4.263 4312 0.14 0.15 1.67 74 -1.24 1.34 Vil 0.8 98 0.043 99 101 8.3 0.2 778 560 KL 464 453 514 1039 281 73 74 4 73 79 -0.061 9.83 0.47
31 44086 4457 0.14 0.15 1.68 73 -1.23 1.32 7 -0.8 98 0.048 100 100 8.2 0.1 773 558 310 462 450 511 1036 200 76 T4 72 73 7 -0.058 10.02 | 0.55
32 4.550 4.603 0.14 0.15 1.63 73 -1.24 1.21 71 -0.8 98 0.048 100 101 a1 0.1 770 555 304 460 447 507 1030 282 74 75 71 73 30 0,060 10.1 0.52
33 4.693 4,749 0.14 0.15 1.70 74 -1.23 1.32 7 -0.8 98 0.048 99 101 8.1 0 766 8§53 299 459 445 504 1025 287 73 75 70 73 80 -0.059 9.95 0.56
34 4837 4.885 0.14 0.15 1.7¢ 74 ~1.24 1.36 kil 0.8 98 0.043 100 101 79 0.2 762 550 293 457 442 501 1024 286 72 7 69 73 80 0,058 10.04 0.5
35 4.880 5.041 0.14 0.15 1.7¢ 74 -1.2% 1.36 Vil 0.8 98 0.043 99 101 7.8 0.1 759 548 288 456 4419 493 1023 201 72 5 69 74 80 -0.058 9,92 0.5
36 51423 5186 0.14 0.15 1.68 74 -1.24 137 7 -0.8 98 0.048 99 100 77 0.1 757 545 284 A58 439 497 1024 205 kil % 88 74 80 -0.058 10 0.5
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules:
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.45 ftisec.
Tracking No.: 2253 Total Sampling Time: 175 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.3 scfm Technician Signature:
Project No.: B14ZWS0I3E Recording Interval: A min Dilution Tunnel H20: Wpemem Average Tunnel Flow: 140.7 scfim & L"
Test Date:  23-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ ~18 in. Hy
Beginning Clock Time:  10:24 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -18 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2230 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.72 2871 28.70 2871 Hg Initial dP | 0.028 0.044 0.042 0.026 0.032 0.046 0.044 0.030 0.048 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 9% se 59 9 i 9 i 9 8 e
Veray  13.45  fiisec Vscent 15.25 fisec Fo 0.882
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
37 5265 5332 0.14 0.15 1.66 74 -1.24 1.36 7 -0.8 99 0.048 99 101 76 -0.1 754 543 281 457 438 485 1024 298 kil 76 68 74 80 -0.059 10.22 | 0.49
38 5408 5478 0.14 0.15 1.66 74 ~1.24 1.35 kil 0.8 99 0.043 100 101 75 0.1 752 540 79 458 437 493 1023 302 70 7% 68 74 80 0,060 10.28 0.6
38 5553 5623 0.14 0.15 1.6¢ 74 -1.24 1.35 Vil 0.8 99 0.043 100 100 1.4 0.1 781 538 276 458 438 492 1020 305 70 76 68 74 80 -0.060 10.23 | 0.65
40 5.696 5769 0.14 0.15 1.70 74 -1.23 1.34 7 -0.8 99 0.048 99 101 73 0.1 749 536 274 460 437 491 1024 310 70 6 88 74 80 -0.081 9.89 0.67
41 5.840 5914 0.14 0.15 1.70 T4 -1.23 1.32 71 -0.8 99 0.048 100 100 72 0.1 T48 833 273 462 437 491 1032 310 70 76 68 75 30 ~0.063 9.88 07
42 5.983 6.060 0.14 0.15 1.70 4 -1.23 1.33 71 0.3 100 0.048 99 101 71 0.1 747 831 272 465 437 480 1034 37 70 76 a8 75 30 -0.061 9.87 0.64
43 6127 6,205 0.14 0.15 1.69 74 -1.24 131 7 -0.8 100 0.048 100 100 8.9 -0.2 747 529 79 467 436 490 1036 319 70 7 68 75 80 -0.060 9.83 0.52
44 6,263 6.351 0.14 0.15 1.66 74 ~1.24 1.33 kil 0.8 106 0.043 99 101 8.8 0.1 746 526 70 468 4356 489 1036 M9 70 k't 68 75 80 0,060 1016 | 0.43
45 6413 6.487 0.14 0.15 1.67 74 -1.23 1.36 Vil 0.8 100 0.043 100 101 8.7 0.1 746 524 269 470 434 489 1033 22 70 7 68 75 80 -0.060 10.24 | 0.39
46 6.557 6.643 0.14 0.15 1.70 74 -1.23 137 7 -0.8 100 0.048 100 101 8.6 0.1 746 522 268 471 433 488 1032 322 70 7 88 75 80 -0.081 10.13 | 0.43
A7 6.700 6788 0.14 0.15 1.70 T4 -1.24 1.26 71 -0.8 100 0.048 99 101 8.5 0.1 T4T 519 268 472 432 488 1030 325 70 77 68 76 30 ~0.060 9.98 0.43
48 6.844 6.938 0.14 0.15 1.7 4 -1.24 1.37 71 0.3 100 0.048 100 101 6.4 0.1 746 817 268 473 431 487 1031 326 70 77 a8 76 30 -0.060 9.84 0.41
49 6.988 7.081 0.14 0.15 1.7 74 -1.24 1.35 72 -0.8 100 0.048 100 101 8.3 -0.1 747 515 268 474 429 487 1033 324 70 7 68 76 80 -0.061 9.46 0.4
50 71432 7.226 0.14 0.15 1.71 74 ~1.24 1.35 T2 0.8 106 0.043 100 100 8.2 0.1 748 514 269 477 427 487 1062 M7 70 k¢l 68 76 80 0,060 9.61 .14
51 7.275 7372 0.14 0.15 1.68 75 -1.23 1.33 T2 0.8 100 0.043 99 101 6.1 0.1 781 512 269 477 426 487 1067 326 70 78 69 76 81 -0.061 9.43 .12
52 7418 7517 0.14 0.15 1.68 75 -1.23 1.33 72 -0.8 100 0.048 99 100 8.0 0.1 752 511 269 478 425 487 1067 324 70 78 89 76 81 -0.081 9.42 0.1
53 7.562 7.660 0.14 0.14 1.63 5 -1.24 1.21 72 -0.8 100 0.048 100 99 59 0.1 752 8¢ 211 480 423 487 1066 318 70 78 69 76 30 ~0.060 9.53 0.15
54 7.708 7.8086 0.14 0.15 1.70 % -1.23 1.3 72 0.3 100 0.048 100 101 88 0.1 51 8§09 272 480 422 487 1062 325 70 78 a9 76 31 -0.061 9.41 o
55 7849 7.952 0.14 0.15 1.70 %5 -1.23 1.35 72 -0.8 100 0.048 99 101 87 -0.1 750 509 72 479 422 486 1065 328 70 78 69 77 80 -0.060 9.48 0.3
56 7.8%4 3.088 0.15 0.15 1.69 75 ~1.23 1.36 T2 0.8 101 0.043 101 101 56 0.1 75¢ 508 73 477 422 488 1070 325 70 k¢l 69 77 81 -0.061 9.43 0.23
57 B3.137 B3.244 0.14 0.15 1.7¢ 75 -1.23 1.37 T2 0.8 101 0.043 99 101 55 0.1 749 508 274 475 423 486 1063 22 71 78 0 i 81 -0.061 9.73 0.51
58 8.281 8.380 0.14 0.15 1.71 75 -1.24 1.36 72 -0.8 101 0.048 100 101 54 0.1 749 508 275 A73 425 486 10885 326 kil 78 70 77 80 -0.081 9.78 0.72
59 8.424 8.536 0.14 0.15 1.63 5 -1.22 135 72 -0.8 101 0.048 99 101 83 0.1 T48 509 276 472 428 487 1053 330 7 79 70 7 30 ~0.061 9.9 0.87
60 8.567 8.681 0.14 0.15 1.67 % -1.23 1.34 72 0.3 101 0.048 99 100 8.2 0.1 748 8§09 276 471 430 487 1050 329 kil 79 70 [£4 30 -0.061 9.82 0.87
61 8713 8.827 0.15 0.15 1.72 %5 =141 1.34 72 -0.8 101 0.048 101 101 84 -0.1 748 509 78 469 432 487 1048 329 kil 7 70 77 81 -0.061 9.87 0.89
62 3.85% 3872 0.15 0.15 1.7¢ 75 ~1.18 1.33 T2 0.8 101 0.043 101 100 5.0 0.1 748 509 79 469 436 488 1040 329 73 k] 0 77 80 -0.061 1012 | 0.99
63 9.004 9118 0.15 0.15 1.72 75 -7 1.32 T2 0.8 102 0.043 101 101 4.9 0.1 748 509 280 468 439 489 1047 34 74 79 Vil 78 81 -0.061 10.12 | 0.86
64 9148 9.264 0.15 0.15 172 75 -1.18 1.32 72 -0.8 101 0.048 101 101 A48 0.1 748 510 282 466 442 490 1048 329 74 79 7 78 81 -0.058 9.97 0.79
65 9.203 9410 0.14 0.15 1.72 5 -1.48 135 72 -0.8 101 0.048 100 101 47 0.1 T48 8¢ 283 466 445 490 1044 322 75 79 71 78 30 0,060 9.81 0.71
66 9438 9.566 0.15 0.15 1.73 % -1.48 1.37 72 0.3 101 0.048 101 101 4.6 0.1 747 810 284 467 447 491 1041 319 75 79 71 73 31 0,069 9.84 0.61
67 9.584 9702 0.15 0.15 1.7 %5 -1.48 1.37 72 -0.8 101 0.048 101 101 4.4 -0.2 747 510 285 466 A48 491 1042 318 76 7 7 78 80 -0.059 9.65 0.53
68 9728 9.848 0.14 0.15 1.72 75 A7 1.36 T2 0.8 101 0.043 100 101 4.3 0.1 747 510 286 466 A48 491 1048 320 7 k] kil 78 81 0,060 9.67 0.63
68 9.873 9884 0.15 0.15 1.73 75 -1.18 1.36 T2 0.8 101 0.043 101 101 4.2 0.1 748 511 286 465 448 492 1049 319 [£4 30 Vil 78 81 -0.058 9.47 0.55
70 10.018 10,139 0.15 0.15 1.70 5 147 135 72 -0.8 101 0.048 101 100 41 0.1 T48 51 285 465 447 491 1038 314 77 80 72 78 81 0,060 9.5 0.48
71 10.162 10.285 0.14 0.15 1.69 % =147 1.34 72 0.3 100 0.048 100 101 41 d 747 811 285 463 447 491 1030 318 78 80 72 73 30 0,069 9.57 0.63
72 10.306 10.430 0.14 0.15 1.68 %5 -147 1.32 72 -0.8 100 0.048 100 100 4.0 -0.1 746 511 286 464 446 491 1024 318 78 80 72 78 81 -0.060 9.56 0.65
73 10.451 10.576 0.15 0.15 1.69 75 A7 1.32 T2 0.8 106 0.043 101 101 3.9 0.1 745 512 287 463 445 490 1023 M5 78 30 T2 78 81 0,058 9.43 0.6
Conlrol No. P-SSAR-0003 Page 6 of 12 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

£
Manufacturer:  Valley Comfort PM Control Modules:
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.45 ftisec.
Tracking No.: 2253 Total Sampling Time: 175 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.3 scfm Technician Signature:
Project No.: DIAZWS0I3E Recording Interval: 1 min Dilution Tunnel H20: Wpemem Average Tunnel Flow: 140.7 scfim Q
Test Date:  23-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ ~18 in. Hy
Beginning Clock Time:  10:24 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -18 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2230 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.72 2871 28.70 2871 Hg Initial dP | 0.028 0.044 0.042 0.026 0.032 0.046 0.044 0.030 0.048 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 9% se 59 9 i 9 i 9 8 e
Veray  13.45  fiisec Vscent 15.25 fisec Fo 0.882
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
74 10.596 10.722 0.15 0.15 1.7 %5 -1.48 131 72 -0.8 100 0.048 101 101 3.8 -0.1 745 §12 287 462 A44 490 1028 309 79 80 72 79 80 -0.060 9.55 0.53
75 10.741 10.868 0.15 0.15 1.71 75 ~1.18 1.34 T2 0.8 106 0.043 101 101 3.7 0.1 745 513 287 463 444 490 1032 309 7% 30 T2 79 81 -0.058 9.5 0.52
76 10.886 11.014 0.15 0.15 1.72 75 -7 1.36 T2 0.8 100 0.043 101 101 3.7 0 746 514 288 461 444 491 1033 306 79 30 T2 79 81 -0.058 9.47 0.45
7 11.031 11.160 0.15 0.15 1.73 75 -1.18 137 72 -0.8 100 0.048 101 101 38 0.1 746 515 289 461 444 491 1035 309 79 80 72 79 81 -0.058 9.44 0.42
78 11.176 11.306 0.15 0.15 1.73 5 -1.48 1.26 72 -0.8 100 0.048 101 101 3.5 0.1 T46 516 289 460 445 491 1037 308 80 80 72 7% 81 -0.058 9.41 0.36
79 11.321 11.452 0.15 0.15 1.73 % =147 1.36 72 -0.9 100 0.048 101 101 34 0.1 744 817 280 460 446 491 1035 316 80 80 72 79 31 -0.068 9.38 0.33
80 11.466 11.597 0.15 0.15 1.7 %5 -147 1.35 72 -0.9 100 0.048 101 100 3.4 0 742 519 292 459 A47 492 1028 31 80 80 73 79 81 -0.058 9.34 0.3
81 11.611 11.743 0.15 0.15 1.72 75 A7 1.33 T2 0.9 99 0.043 101 101 33 0.1 740 520 293 458 447 492 1024 308 &0 30 73 79 80 -0.057 9.27 .27
82 11.755 11.889 0.14 0.15 1.73 75 -1.18 1.33 T2 0.9 99 0.043 100 101 3.2 0.1 738 522 205 458 449 492 1019 300 80 30 3 79 81 -0.057 9.3 0.26
83 11.900 12.035 0.15 0.15 1.71 75 =147 1.31 72 -0.9 99 0.048 101 101 31 0.1 734 524 207 A58 451 493 1013 208 80 80 73 79 80 -0.057 9.34 0.27
84 12.044 12.18¢ 0.14 0.15 1.63 5 -1.48 1.32 73 -0.9 99 0.048 100 100 31 0 730 525 298 457 452 492 1005 300 80 80 73 7% 81 ~0.067 9.38 0.29
a5 12.189 12.327 0.15 0.15 1.69 % -1.48 1.36 3 -0.9 99 0.048 101 101 3.0 0.1 726 §27 300 457 454 483 988 286 81 80 3 79 31 -0.087 9.42 0.27
86 12.334 12.473 0.15 0.15 1.69 %5 -1.48 1.36 73 -0.9 99 0.048 101 100 3.0 0 723 529 302 457 455 493 983 298 81 80 73 79 81 -0.087 9.44 0.28
87 12.479 12.619 0.15 0.15 1.7¢ 75 ~1.18 1.37 73 0.9 99 0.043 101 100 29 0.1 719 531 304 458 456 494 980 290 81 30 73 79 81 -0.057 9.36 0.3
88 12.624 12.765 0.15 0.15 1.7 75 -7 1.36 T2 0.9 99 0.043 101 101 28 0.1 77 533 307 457 458 494 987 206 81 30 3 79 81 -0.056 9.59 0.31
83 12.769 12.911 0.15 0.15 172 75 -1.18 1.35 72 -0.9 99 0.048 101 101 28 4] 713 535 309 A58 460 495 987 207 81 80 73 79 81 -0.056 9.57 0.37
90 12,913 13.057 0.14 0.15 1.72 5 147 123 72 -0.9 99 0.048 100 101 27 0.1 T 837 310 458 461 495 939 296 81 80 73 7% 81 ~0.066 8.7 0.4
91 13.059 13.202 0.15 0.15 1.70 % =147 1.33 72 -0.9 99 0.048 101 100 2.6 0.1 1 839 313 459 462 487 989 284 81 80 3 79 31 0,066 9.67 0.47
92 13.204 13.348 0.15 0.15 1.7 %5 -1.48 1.33 73 -0.9 98 0.048 101 100 26 0 709 541 315 460 463 498 985 294 81 80 73 79 81 -0.056 9.58 0.5
93 13.348 13.484 0.14 0.15 1.72 75 ~1.18 1.31 73 0.9 99 0.043 100 100 2.5 0.1 707 543 M7 461 465 499 %8s 288 81 30 T4 79 81 -0.056 9.64 0.4
94 13.483 13.640 0.15 0.15 1.72 75 -1.18 1.33 3 0.9 98 0.043 101 100 24 0.1 705 545 318 464 466 500 984 285 81 30 4 80 81 -0.056 9.6 0.13
95 13.638 13.786 0.15 0.15 1.70 75 =147 1.36 73 -0.9 98 0.048 101 100 24 4] 703 547 321 467 467 501 979 282 81 80 74 80 81 -0.055 9.24 0.04
96 13.782 13.632 0.14 0.15 1.63 5 147 137 73 -0.9 98 0.048 100 100 24 0 699 549 322 469 469 502 959 287 81 80 74 &0 81 ~0.085 8.9¢ 0
97 13.927 14.078 0.15 0.15 1.63 % -1.48 1.36 3 -0.9 a7 0.048 100 100 23 0.1 685 851 324 472 470 502 940 282 81 80 74 80 31 0,068 8.88 0
98 14.071 14.225 0.14 0.15 1.70 %5 -1.48 1.36 73 -0.9 97 0.048 100 101 22 -0.1 689 8§53 325 475 471 503 928 284 81 80 74 80 81 -0.058 8.95 -0.01
99 14.217 14.370 0.15 0.15 1.71 75 ~1.18 1.35 73 0.9 97 0.043 101 99 2.2 0 683 554 327 477 472 503 9t 276 81 30 T4 80 81 -0.055 &.84 .01
100 14.362 14.516 0.15 0.15 1.7 76 -9 1.33 3 0.9 97 0.043 100 100 241 0.1 78 556 328 479 473 503 w10 279 82 79 4 79 80 -0.054 8.8 -0.01
101 14.507 14.662 0.15 0.15 172 76 -1.18 1.33 73 -0.9 97 0.048 100 100 21 4] 674 557 329 481 474 503 903 272 81 80 74 80 81 -0.054 8.68 -0.01
102 14.652 14.808 0.15 0.15 1.73 76 -1.48 1.21 73 -0.9 97 0.048 100 100 21 0 669 559 330 483 475 503 336 272 82 80 74 7% 81 ~0.064 8.68 0.01
103 14.797 14,955 0.15 0.15 1.73 %6 -1.48 1.34 3 -0.9 a7 0.048 100 101 2.0 0.1 664 860 331 484 475 503 380 274 82 80 74 79 31 0,063 8.68 -0.01
104 14.942 15.101 0.15 0.15 1.73 %5 -1.48 1.35 73 -0.9 97 0.048 100 100 2.0 0 659 562 333 485 475 503 884 268 82 80 74 79 81 -0.083 8.62 -0.01
105 15.087 15.247 0.15 0.15 1.73 76 ~1.18 1.37 73 0.9 97 0.043 100 100 1.9 0.1 655 563 333 486 476 503 880 267 &2 k] T4 78 81 0,052 8.66 .01
106 15.232 15.384 0.15 0.15 1.72 76 -1.18 1.36 3 0.9 96 0.043 100 101 1.9 0 @51 564 34 486 476 502 876 266 82 79 4 78 81 -0.053 8.56 -0.01
107 15.377 15.54¢ 0.15 0.15 1.72 76 -1.48 135 73 -0.9 96 0.048 100 100 1.8 0.1 6848 565 336 486 476 502 871 266 82 78 74 78 81 ~0.062 8.76 0.01
108 15.822 15.686 0.15 0.15 1.7 %6 =147 1.34 3 -0.9 96 0.048 100 100 1.8 d 644 866 336 487 476 502 368 268 82 78 74 73 31 -0.062 8.74 -0.01
109 15.666 15.832 0.14 0.15 1.68 76 -1.48 1.33 73 -0.9 97 0.048 100 100 1.7 -0.1 641 567 337 488 476 502 866 268 82 78 74 78 81 -0.081 9.06 -0.01
110 15811 15.878 0.15 0.15 1.69 76 A7 1.33 73 0.9 96 0.043 100 100 1.7 0 638 568 338 489 476 502 866 269 &2 k¢l T4 78 80 0,052 9.02 .01
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules:
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.45 ftisec. /C
Tracking No.: 2253 Total Sampling Time: 175 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.3 scfm Technician Signature: i
Project No.:  0142W5013E Recording Interval: 1 min I.)illftion Tunnel HZQ: 2.00  percent Average Tunnel Flow: 140.7 scfim . {)
Test Date:  23-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ ~18 in. Hy
Beginning Clock Time:  10:24 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -18 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2230 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.72 2871 28.70 2871 Hg Initial dP | 0.028 0.044 0.042 0.026 0.032 0.046 0.044 0.030 0.048 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 9% se 59 9 i 9 i 9 8 e
Veray  13.45  fiisec Vscent 15.25 fisec Fo 0.882
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
111 15.956 16.124 0.15 0.15 1.69 76 -147 131 73 -0.9 96 0.048 100 100 1.7 0 836 568 339 489 476 502 864 269 82 78 74 77 81 -0.052 8.7 -0.01
112 16.101 16.270 0.15 0.15 1.71 76 A7 1.33 73 0.9 96 0.043 100 100 1.6 0.1 633 569 34¢ 490 476 502 860 261 &2 k¢l T4 77 81 0,052 8.4 .01
113 16.246 16.417 0.15 0.15 1.72 76 -1.18 1.35 3 0.9 96 0.043 100 101 1.6 0 @31 569 a1 490 475 501 864 260 82 7 4 i 81 -0.051 7.9 -0.01
114 16.391 16.563 0.15 0.15 1.71 76 -1.18 137 73 -0.9 96 0.048 100 100 1.5 0.1 628 570 341 ABE 473 500 849 257 82 7 74 77 81 -0.051 7.81 -0.01
115 16.536 16.709 0.15 0.15 1.72 76 -1.48 135 73 -0.9 96 0.048 100 100 1.5 0 625 57¢ 342 487 471 499 343 260 82 77 74 7 81 ~0.081 7.68 0.01
116 16.681 16.855 0.15 0.15 1.72 %6 -1.48 1.35 3 -0.9 96 0.048 100 100 1.5 d 621 8§71 342 484 469 487 338 255 82 77 74 [£4 31 0,060 7.67 -0.01
117 16.826 17.001 0.15 0.15 1.7 76 -147 1.35 73 -0.9 96 0.048 100 100 1.5 0 618 §72 342 483 466 496 833 57 82 7 74 77 81 -0.081 7.54 -0.01
118 16.872 17.147 0.15 0.15 1.7¢ 76 A7 1.34 T4 0.9 95 0.043 101 100 1.4 0.1 815 572 342 482 464 495 830 257 &2 k't T4 77 81 -0.051 7.61 .01
119 17.116 17.283 0.14 0.15 1.72 76 -7 1.32 4 0.9 95 0.043 99 100 1.4 0 @11 573 42 480 463 494 827 256 82 7 4 i 81 -0.051 7.63 -0.01
120 17.261 17.439 0.15 0.15 172 76 -1.18 1.33 74 -0.9 96 0.048 100 100 1.4 4] 608 574 342 A79 461 493 824 257 82 7 74 76 81 -0.050 7.63 -0.01
121 17.406 17.586 0.15 0.15 1.71 76 -1.48 135 74 -0.9 96 0.048 100 101 1.4 0 805 575 342 A78 460 492 822 258 82 77 74 76 81 ~0.081 7.6 0.01
122 17.851 17.733 0.15 0.15 1.70 7 =147 1.37 74 -0.9 96 0.048 100 101 1.3 0.1 602 8§75 341 417 458 491 320 252 82 76 74 76 31 0,060 7.57 -0.01
123 17.695 17.879 0.14 0.15 1.69 7 -147 1.37 74 -0.9 96 0.048 99 100 1.3 0 601 5§76 349 478 457 490 815 258 82 76 74 76 82 -0.081 6.03 -0.01
124 17.840 18.026 0.15 0.15 1.69 77 ~1.18 1.36 T4 0.9 96 0.043 100 101 1.3 0 597 577 34¢ 476 456 489 809 257 &2 7% T4 76 82 -0.051 588 .01
125 17.985 18.172 0.15 0.15 1.6¢ 7 -7 1.35 4 0.9 96 0.043 100 100 1.2 0.1 894 577 39 476 454 483 808 258 82 76 % 76 81 -0.051 5.84 -0.01
126 18.130 18.318 0.15 0.15 1.71 77 =147 1.34 74 -0.9 96 0.048 100 100 1.2 4] 590 577 337 471 452 485 803 259 82 6 %5 76 81 -0.051 5.9 -0.01
127 18.276 18.464 0.15 0.15 1.71 77 147 1.32 75 -0.9 96 0.048 101 100 1.2 0 587 877 335 470 449 484 303 257 82 76 75 76 81 ~0.081 5.96 0.01
128 18.420 18.611 0.14 0.15 1.72 7 -1.48 1.33 75 -0.9 96 0.048 99 100 1.2 d 584 877 334 467 446 482 302 27 82 76 75 [£4 30 0,081 5.8% -0.01
129 18.566 18.758 0.15 0.15 1.72 7 -1.48 1.34 75 -0.9 96 0.048 101 100 1.1 -0.1 582 5§76 332 464 A44 480 801 259 82 76 75 77 80 -0.081 59 -0.01
130 18.711 18.805 0.15 0.15 1.71 77 ~1.18 1.37 5 0.9 96 0.043 100 100 11 0 579 576 329 461 441 477 800 257 &2 7% 5 77 81 -0.051 595 .01
131 18.857 18.051 0.15 0.15 1.7 7 -7 1.36 % 0.9 96 0.043 101 100 11 0 8§76 576 az2r 459 438 475 798 257 82 76 % i 80 -0.051 6.03 -0.01
132 19.002 19.198 0.15 0.15 1.71 77 -1.18 1.36 76 -0.9 96 0.048 100 100 11 4] §73 576 325 456 436 473 796 262 82 6 %5 77 80 -0.051 6.13 -0.01
133 19.147 19.345 0.15 0.15 1.73 77 147 1.24 76 -0.9 96 0.048 100 100 1.1 0 571 576 323 453 434 4714 795 258 82 76 75 7 30 ~0.081 6.18 0.01
134 16.292 16.491 0.15 0.15 1.72 7 -1.48 1.33 76 -0.9 96 0.048 100 99 1.0 0.1 568 8§76 321 451 431 468 784 261 82 76 75 [£4 30 0,081 6.18 -0.01
135 18.437 18.637 0.15 0.15 1.7 7 -147 1.33 76 -0.9 96 0.048 100 99 1.0 0 566 5§76 320 449 430 468 782 57 82 76 75 77 79 -0.052 6.28 -0.01
136 18.581 18.785 0.14 0.15 1.7¢ 77 ~1.16 1.34 76 0.9 96 0.043 99 101 1.0 0 564 576 M9 447 428 467 791 261 &2 7% 5 77 79 -0.051 6.2 .01
137 18.726 18.832 0.15 0.15 1.6¢ 7 -7 1.37 %6 0.9 96 0.043 100 100 1.0 0 861 577 a7 445 426 465 789 265 82 76 % i 79 -0.051 6.33 -0.01
138 19.871 20.079 0.15 0.15 1.68 77 -1.18 137 76 -0.9 96 0.048 100 100 0.9 0.1 559 577 317 A44 425 464 789 272 82 6 %5 77 7 -0.051 6.22 -0.01
139 20.017 20.226 0.15 0.15 1.63 77 -1.48 1.26 76 -0.9 96 0.048 101 100 09 0 557 877 315 442 424 463 787 267 82 76 75 7 k] ~0.081 6.2¢ 0.01
140 20,162 20,372 0.15 0.15 1.72 7 -1.48 1.34 76 -0.9 a7 0.048 100 100 09 d 556 877 314 440 422 462 785 276 82 76 75 [£4 79 0,081 6.31 -0.01
141 20.307 20.519 0.15 0.15 1.72 7 -147 1.35 76 -0.9 96 0.048 100 100 0.9 0 554 577 313 438 421 461 784 79 82 76 75 77 79 -0.081 6.27 -0.01
142 20.453 20.665 0.15 0.15 1.72 77 A7 1.32 76 0.9 96 0.043 101 99 0.8 0.1 552 578 Mz 437 421 460 784 a7 81 7% 5 77 80 0,052 617 .01
143 20.588 20.813 0.15 0.15 1.72 7 -1.18 1.35 %6 0.9 97 0.043 100 101 0.8 0 851 578 32 436 420 459 783 275 81 76 % i 80 -0.051 6.24 -0.01
144 20,742 20.960 0.15 0.15 1.73 77 147 138 76 -0.9 96 0.048 100 100 0.8 0 549 578 31 434 419 458 784 211 81 76 75 7 30 ~0.062 6.22 0.01
145 20,889 21.107 0.15 0.15 1.73 7 -1.16 1.37 76 -0.9 a7 0.048 101 100 0.8 d 547 8§79 31 435 418 458 783 272 81 76 75 [£4 30 0,081 6.26 -0.01
146 21.034 21.254 0.15 0.15 1.72 7 -147 1.36 76 -0.9 97 0.048 100 100 0.7 -0.1 546 580 31 433 A7 457 783 271 81 76 75 77 80 -0.052 6.27 -0.01
147 21.180 21.401 0.15 0.15 1.73 77 A7 1.35 76 0.9 97 0.043 101 100 0.7 0 545 580 k1] 432 416 487 783 74 81 7% 5 77 79 0,052 6.25 .01
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules:
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.45 ftisec.
Tracking No.: 2253 Total Sampling Time: 175 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.3 scfm Technician Signature: et
Project No.: DIAZWS0I3E Recording Interval: 1 min Dilution Tunnel H20: Wpemem Average Tunnel Flow: 140.7 scfim I é}
Test Date:  23-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ ~18 in. Hy
Beginning Clock Time:  10:24 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -18 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2230 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.72 2871 28.70 2871 Hg Initial dP | 0.028 0.044 0.042 0.026 0.032 0.046 0.044 0.030 0.048 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 9% se 59 9 i 9 i 9 8 e
Veray  13.45  fiisec Vscent 15.25 fisec Fo 0.882
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
148 21.325 21.547 0.15 0.15 1.72 7 -147 1.34 76 -0.9 97 0.048 100 100 0.7 0 545 581 309 431 A5 456 785 79 81 75 75 77 81 -0.052 6.25 -0.01
149 21.470 21.6%4 0.15 0.15 1.73 77 A7 1.32 76 0.9 97 0.043 100 100 0.7 0 544 582 308 431 415 456 785 a7 81 7 T4 76 80 0,052 6.2 .01
150 21.615 21.842 0.15 0.15 1.73 7 -7 1.36 %6 0.9 97 0.043 100 101 0.6 0.1 8§42 583 309 430 414 4566 784 279 81 5 4 76 80 -0.052 6.26 -0.01
151 24.760 21.989 0.15 0.15 1.68 77 -1.16 1.38 76 -0.9 97 0.048 100 100 0.6 4] 541 584 309 429 413 455 784 278 81 % 74 77 80 -0.052 6.12 -0.01
152 21.905 22,136 0.15 0.15 1.63 77 147 1.26 76 -0.9 97 0.048 100 100 0.6 0 540 585 309 429 442 455 784 278 81 75 74 76 k] ~0.062 6.24 0.01
183 22.060 22.282 0.15 0.15 1.69 7 -1.48 1.36 76 -0.9 a7 0.048 100 100 0.6 d 540 885 309 428 411 4585 783 279 81 78 74 [£4 79 -0.062 6.16 -0.01
154 22195 22428 0.15 0.15 1.70 7 -147 1.35 76 -0.9 97 0.048 100 100 0.6 0 539 586 308 429 A1 455 782 280 81 75 74 76 79 -0.052 6.15 -0.01
158 22.341 22.574 0.15 0.15 1.71 77 ~1.18 1.34 76 0.9 97 0.043 101 100 0.5 0.1 529 586 308 428 410 454 784 78 81 7 T4 77 79 0,052 6.12 .01
156 22486 22720 0.15 0.15 1.72 7 -7 1.33 %6 0.9 97 0.043 100 100 0.5 0 839 586 308 428 409 464 786 281 81 5 4 76 79 -0.053 5.86 -0.01
157 22.832 22.866 0.15 0.15 1.71 77 -1.18 137 76 -0.9 97 0.048 101 100 0.5 4] 5§38 586 308 429 408 454 787 279 81 % 74 76 7 -0.052 5.82 -0.01
158 22,777 23.012 0.15 0.15 1.72 77 -1.48 138 76 -0.9 97 0.048 100 100 0.5 0 537 586 308 428 407 453 785 277 81 75 74 76 30 ~0.062 5.58 0.01
159 22,922 23.168 0.15 0.15 1.72 7 -1.48 1.36 76 -0.9 a7 0.048 100 100 04 0.1 537 886G 308 428 406 453 784 279 81 78 74 76 30 0,063 5.52 -0.01
160 23.068 23.304 0.15 0.15 1.73 7 -147 1.36 76 -0.9 97 0.048 101 100 0.4 0 535 587 308 427 A4 452 784 276 81 75 74 76 80 -0.083 5.49 -0.01
161 23.213 23.450 0.15 0.15 1.7¢ 77 A7 1.35 76 0.9 97 0.043 100 100 0.4 0 835 587 307 426 A04 482 784 79 81 7 T4 76 80 -0.053 552 .01
162 23.359 23.586 0.15 0.15 1.7 7 -1.18 1.33 %6 0.9 97 0.043 101 100 0.4 0 8§34 587 306 426 402 461 786 279 81 5 4 76 79 -0.053 5,58 -0.01
163 23.504 23.742 0.15 0.15 172 77 =147 1.35 76 -0.9 97 0.048 100 100 0.3 0.1 §34 587 305 425 402 451 786 285 81 % 74 76 80 -0.053 5.57 -0.01
164 23.649 23.888 0.15 0.15 1.72 77 147 138 76 -0.9 97 0.048 100 100 03 0 533 587 304 423 400 449 787 282 81 75 74 76 30 ~0.083 5.33 0.01
165 23,795 24034 0.15 0.15 1.72 7 =147 1.36 7 -0.9 a7 0.048 101 99 0.3 d 532 887 304 422 388 449 787 275 81 78 74 [£4 30 0,064 53 -0.01
166 23.940 24.180 0.15 0.15 1.72 7 -147 1.36 76 -0.9 97 0.048 100 100 0.3 0 532 587 304 424 397 448 787 276 81 75 74 77 80 -0.054 53 -0.01
167 24.085 24.326 0.15 0.15 1.71 77 ~1.18 1.35 76 0.9 97 0.043 100 100 0.3 0 521 586 302 420 395 447 787 280 81 7 T4 76 80 -0.054 533 .01
168 24.230 24.472 0.15 0.15 1.6¢ 7 -7 1.37 %6 0.9 97 0.043 100 100 0.2 0.1 831 586 301 418 93 446 786 285 81 5 4 i 79 -0.053 535 -0.01
169 24.375 24.618 0.15 0.15 1.68 77 =147 1.36 76 -0.9 97 0.048 100 100 0.2 4] 530 585 300 A7 392 445 785 285 81 % 74 77 80 -0.054 5.29 -0.01
170 24.520 24,764 0.15 0.15 1.63 77 -1.48 1.26 76 -0.9 97 0.048 100 100 0.2 0 530 585 299 416 3 444 785 279 81 75 74 7 k] ~0.064 54 0.01
171 24.666 24.910 0.15 0.15 1.69 7 =147 1.34 76 -0.9 a7 0.048 101 100 0.2 d 530 884 208 414 380 443 786 288 81 78 74 [£4 30 0,064 5.38 -0.01
172 24811 25.056 0.15 0.15 1.7 7 -1.48 1.35 76 -0.9 97 0.048 100 100 0.1 -0.1 529 583 296 414 389 442 788 284 81 75 74 77 79 -0.054 5.45 -0.01
173 24.357 25.202 0.15 0.15 1.72 77 4% 1.37 76 0.9 97 0.043 101 100 0.4 0 528 583 295 413 387 444 786 290 81 74 T4 77 79 -0.054 5.59 .01
174 25.102 25.348 0.15 0.15 1.72 7 -1.18 1.36 %6 0.9 97 0.043 100 100 0.1 0 28 582 204 412 BT 4414 784 286 81 74 4 i 79 -0.054 5.46 -0.01
175 25.248 25494 0.15 0.15 1.73 77 -1.18 1.34 76 -0.9 97 0.048 101 100 T4 74 77 80 -0.054 547 -0.01
Avg/Tot | 25748 | 25.464 0.14 0.15 170 75 135 F K 0.048 100 100 76 74 76 a0 0057
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OMNi-Test Laborafories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley Comfort

Model: 20.2 Series

Tracking No.: 2253

Project No.: 0142WS013E

Run#: 2

Date: 8/23/17

TRAIN 1 (First Hour emissions)

Equipment Numbers:

283A, 637, 592

Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mgl
B. Front filter catch Filter D231 123.0 121.5 1.5
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch® Seals 0.0
Sub-Total | Total Particulate, mg: | 1.5 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg Tare, mg Particulate, mg}
B. Front filter catch Filter D232 122.9 122.0 0.9
C. Rear filter catch Filter D233 1203 120.5 -0.2
D. Probe catch* Probe 27 114274.9 | 114274.9 0.0
E. Filter seals catch® Seals R503 3298.8 3298.5 0.3
Sub-Total | Total Particulate, mg: | 1.0 |
Train 1 Aggregate| Total Particulate, mg: | 2.5 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mgl
A. Front filter catch Filter D234 123.9 121.9 2.0
B. Rear filter catch Filter D235 1211 121.2 -0.1
C. Probe catch” Probe 29 114278.9 | 114278.7 0.2
D. Filter seals catch” Seals R504 3384.9 3384.0 0.9
| Total Particulate, mg: | 3.0 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg Tare, mg Particulate, mg
A. Front filter catch® Filter 0.0 —l
|_Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed fo be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, my

C. Probe catch

Final (mg) - Tare (mg)} = Particulate, mg

Technician Signature:

SN

Controi No. P-SSAR-0003

Run 2 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Valley Comfort
20.2 Series
0142WS013E
2253

2

08/23117

Bum Rate
Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs

Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p

1.54 kg/hr dry
99 degrees Fahrenheit
13.45 feetisecond
8443.3 dscf/hour

0.048 inches H20

FIRST HOUR FILTER (TRAIN 1)

Total Time of Test 175 minutes

AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2
Total Sample Volume - Vm 0.000 cubic feet 25.248 cubic feet 25.494 cubic feet
Average Gas Meter Temperature 80 degrees Fahrenheit 75 degrees Fahrenheit 73 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 0.000 dscf 24.056 dscf 24.217 dscf
I otal Partucuiates - my, 0 mg 2.5 mg 3 mg
Faricuiate Loncentratuon (dry-standarg) - CJu 0.000000 grams/dscf 0.00010 grams/dscf 0.00012 grams/dscf
i otal Particulate EMIssIons - kg 0.00 grams 2.56 grams 3.05 grams
Particulate Emission Rate 0.00 grams/hour 0.88 grams/hour 1.05 grams/hour
Emissions Factor 0.57 gkg 0.68 g/kg
Difference from Average Total Particulate Emissions 0.25 grams 0.25 grams

8.567 cubic feet
74 degrees Fahrenheit
8.182 dscf

1.5 mg
0.00018 grams/dscf
1.55 grams
1.55 grams/hour

0.60 gkg

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - E+

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

2.81 grams

0.96 grams/hour

0.62 grams/kg

1.55 grams

1.55 grams/hour

QUALITY CHECKS
Filter Temps < 90 °F OK
Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
Ambient Temp (55-90°F) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK
Stove Surface AT OK

0.60 grams/kg

0.21 grams

Control No. P-SSAR-0003

Technician Signature: *5

Run 2 Emissions
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VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Valley Comfort

Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

20.2 Series
08/23/17
2
0142WS013E
175
i

Technician Signature:

HHV Basis LHV Basis
Overall Efficiency 77.1% 83.3%
Combustion Efficiency 97.3% 97.3%
Heat Transfer Efficiency 79% 85.6%
Output Rate (kJ/h) 23,503 22,295 {Btu/h)
Burn Rate (kg/h) 1.54 3.39 {Ib/h)
Input (kJ/h) 30,489 28,922 {Btu/h)
Test Load Weight (dry kg) 4.49 9.89 | drylb |
MC wet (%)| 18.23385119
MC dry (%) 22.30
Particulate (g ) 0.96
CO (g) 188
Test Duration (h) 292
Emissions| Particulate (oe)
g/MJ Output 0.01 2.74
g/kg Dry Fuel 0.21 41.86
g/h 0.33 64.43
Ib/MM Btu Output 0.03 6.37
Air/Fuel Ratio (AIF)[ 13.03|

2.2

12/14/2009
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OMNI-Test Laboratories, inc. ASTM E2780 Wood Heater Run Sheets

Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: 2
Model:20.2 Series Tracking Number:2253 Date: 8/23/117
Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Run Notes

Air Control Settings

Primary: Secondary: Auto

Medium High:

36 degrees Tertiary/Pilot: Fixed

from

norizontal Fan: On Med High

Preburn Notes

Time Notes

Test Notes

Sketch test fuel configuration: Start up procedures & Timeline:

Bypass: Closed
Fuel loaded by: 0:30

Door closed at: 0:35
Primary air: Set @ 4:50

Side View:

Notes: None
Time Notes
22:00- | Optical encoder sticking, assume constant sample rate

26:00
29:30 | Setfan to test setting

Date: 9/20/2017

Technician Signature:

/ |
Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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OMNI-Test Laboratories, inc. ASTM E2780 Wood Heater Run Sheets

Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: 2
Model:20.2 Series Tracking Number:2253 Date: 8/23/117
Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Supplemental Data

Start Time:___10:24 Booth #:_N/A (site testing)
Stop Time:___13:19
Stack Gas Leak Check: Sample Train Leak Check:
Initial: _ 0 Final:__ 0 A 0 @-18 “Hg

B: 0_@-18 “Hg

Calibrations: Span Gas CO2___17.00 CO:_4.267

Pre Test Post Test
Zero Span Zero Span
Time 7:50 7:55 17:46 17:48
CO: 0.00 17.00 -0.03 17.01
coO 0.000 4.267 -0.003 4273
Air Velocity (ft/min): Initial:__<50 Final:__ <50 Tunnel Traverse
Scale Audit (Ibs): Initial:__10.0 Final:__10.0 Microtector | dP (in
. . . - T(°F)
Pitot Tube Leak Test:  Initial:__0 Final:__0 Reading H20)
Stack Diameter (in): 6 0.014 0.028 99
Induced Draft; 0 0.022 0.044 99
% Smoke Capture: 100 0.021 0.042 99
Flue Pipe Cleaned Prior to First Test in Ferles: 0.013 0.026 99
Date:__ 8/21/17 Initials: - 0.016 0.032 99
0.023 0.046 99
Initial Middle Ending 0.022 0.044 99
Po (infHg) 28.72 28.71 28.70 0.015 0.030 99
RH (%) 36.6 34.7 33.3 Center:
.0.024 0.048 99
Ambient (°F) 76 80 79
Tunnel Static Pressure (in H20):
Background Filter Volume: N/A Beginning of End of Test
Test
-0.17 -0.17

Date: 9/20/2017

Technician Signature:

Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

RUN 3

OMNI-Test Laboratories, Inc.
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 3 | Technician Signature: /A%

-4
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Prebum Weight (lb): 14.9
Test Date: 8/2317
Beginning Clock Time: 14:03 19 236
. . o . 199 23.8
uel Moisture Readings (% DB}): 238 238
23.8 24.9
19.4 221
Coal Bed 26 3.3 Avg Preburn Moisture (% DB): 22.41
Range (lb): {min) {max)}
Temperatures (°F)

Tﬂaep:r:;) Scale (Ib) St?::?g‘;ﬂ FBTop |FB Bottom|FB Back| FB Left | FBRight| Avg. FB | Stack | Ambient
0 14.5 -0.052 584 583 286 385 395 446.6 412 82
1 141 -0.052 596 581 285 383 398 448.5 424 82
2 13.7 -0.053 606 579 284 383 399 450.4 425 84
3 13.2 -0.054 616 577 285 385 403 453.2 431 83
4 12.8 -0.054 624 575 284 387 408 455.5 436 83
5 12.3 -0.054 632 573 285 390 412 458.3 437 82
6 11.9 -0.054 640 571 285 393 418 461.5 435 83
7 11.4 -0.054 647 569 286 397 423 464.4 433 83
8 11 -0.055 654 567 287 402 428 467.8 427 83
9 10.6 -0.054 662 566 288 406 433 470.7 424 82
10 10.2 -0.054 668 564 289 411 437 473.8 428 82
11 9.8 -0.054 677 564 290 415 441 477.4 421 83
12 9.5 -0.055 701 563 291 420 441 483 424 84
13 9.3 -0.055 718 561 290 425 441 487 425 84
14 9.1 -0.055 720 560 288 430 440 487.7 417 83
15 8.9 -0.054 720 559 286 433 440 487.6 405 83
186 8.8 -0.054 720 557 285 435 440 487.3 400 83
17 8.7 -0.051 721 556 282 437 439 487 .1 399 83
18 8.5 -0.053 722 554 280 438 440 4886.7 399 83
19 8.3 -0.052 722 553 277 441 439 486.6 391 83
20 8.2 -0.052 727 551 275 444 439 487 .1 385 83
21 8 -0.051 730 550 273 447 440 487.9 391 83
22 7.9 -0.050 734 548 271 450 440 488.6 387 83
23 7.7 -0.049 738 546 269 453 441 489.4 393 83
24 7.8 -0.050 745 544 268 456 443 491.2 390 83
25 7.4 -0.049 749 542 267 460 443 492.2 389 83
26 7.3 -0.049 753 540 265 463 445 493.2 385 83
27 7.2 -0.049 758 538 265 467 4486 494.9 394 83
28 7 -0.050 761 536 264 470 448 495.9 394 84
29 6.9 -0.050 766 535 263 471 449 496.9 392 84
30 6.8 -0.049 768 533 262 473 451 497.4 388 83
31 6.6 -0.049 771 531 262 475 452 498.1 386 84
32 6.5 -0.049 772 529 261 475 454 498.1 389 83
33 6.4 -0.049 770 528 260 479 453 497.8 382 84
34 6.3 -0.049 771 526 259 485 452 498.6 385 83
35 6.1 -0.049 777 524 259 490 450 500 391 84
36 8 -0.049 784 523 259 498 450 502.7 394 83
37 59 -0.049 791 522 260 508 450 505.4 393 84
38 57 -0.050 796 520 260 511 450 507.5 397 84

Control No. P-SSAR-0003 Run 3 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 3 | Technician Signature: ffé/{_

74
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Prebum Weight (lb): 14.9
Test Date: 8/2317
Beginning Clock Time: 14:03 19 236
. . o . 199 23.8
uel Moisture Readings (% DB}): 238 238
23.8 24.9
19.4 221
Coal Bed 26 3.3 Avg Preburn Moisture (% DB): 22.41
Range (lb): {min) {max)}
Temperatures (°F)

Tﬂaep:r:;) Scale (Ib) St?::?g‘;ﬂ FBTop |FB Bottom|FB Back| FB Left | FBRight| Avg. FB | Stack | Ambient
39 58 -0.050 799 519 260 510 451 507.9 390 84
40 55 -0.050 798 518 261 506 454 507.5 398 84
41 54 -0.050 798 517 262 503 458 507.7 390 85
42 53 -0.049 795 517 262 501 462 507.2 391 84
43 52 -0.049 793 517 262 499 467 507.4 389 84
44 51 -0.048 787 516 261 487 471 506.7 387 84
45 4.9 -0.049 791 516 262 498 473 507.9 386 84
46 4.8 -0.050 793 516 264 502 4786 510.1 386 84
47 4.7 -0.049 791 517 266 505 480 511.8 384 84
48 4.6 -0.048 788 518 269 512 486 514.6 379 84
49 4.5 -0.048 787 519 273 5158 492 517.2 382 85
50 4.4 -0.048 785 521 279 524 499 521.8 374 84
51 4.3 -0.048 784 523 283 528 505 524.7 374 85
52 4.3 -0.047 780 526 289 532 512 527.6 3786 84
53 4.2 -0.047 777 529 285 538 519 531.5 373 85
54 4.1 -0.046 778 532 301 543 527 535.7 373 85
55 4 -0.046 769 536 307 547 537 539 369 85
56 4 -0.048 766 539 312 549 545 542.2 363 86
57 39 -0.045 761 543 37 554 552 545.5 358 85
58 3.9 -0.045 757 547 323 557 560 548.8 355 85
59 3.8 -0.045 749 551 326 556 564 549.3 355 84
60 38 -0.044 737 555 330 553 563 547.5 347 85
61 3.8 -0.044 729 558 333 551 561 546.6 344 85
62 3.7 -0.044 718 562 334 548 558 544.1 339 85
63 37 -0.043 711 565 336 547 555 542.5 339 84
64 3.8 -0.043 702 568 336 544 549 539.9 332 85
65 3.8 -0.043 695 570 336 539 544 536.8 334 85
66 38 -0.043 687 573 335 533 541 533.7 331 85
67 3.8 -0.042 682 575 334 531 535 531.3 327 85
68 3.5 -0.042 676 577 332 523 531 527.9 328 85
69 35 -0.042 670 580 332 518 526 525.1 326 85
70 3.5 -0.042 664 582 329 513 521 521.7 328 85
71 34 -0.042 659 583 328 508 517 518.9 325 85
72 3.4 -0.042 653 585 327 503 512 515.8 326 86
73 3.4 -0.042 647 586 325 499 508 513.2 323 84
74 3.3 -0.043 642 588 322 485 505 510.3 325 84
75 33 -0.042 639 589 320 481 502 508.2 326 86
76 3.3 -0.042 635 591 319 488 498 506 329 85
77 3.2 -0.042 630 592 317 485 496 504.1 325 85

Control No. P-SSAR-0003 Run 3 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Valley Comfort PB Time 14:30 12% Cal: 12.0
Model: 20.2 Series PB Temp 82 22% Cal: 22.0
Tracking No.: 2253
Project No.: 0142WS013E Test Time 14:30
Test Date: 8/23/2017 Test Temp 82
Run No.: 3
Firebor) o) Weight (ory| 107
3. . B
Volume (ft’): Basis, Ib):
Fuel Piece Fuel Density
. . OK
Length (in): 13 (Ib/ft®, Dry Basis): 30.58
2x4 Crib Loading Density
. . . OK
Weight (Ib): 54 (Ib/f’, Wet Basis): 714
4x4 Crib .
Weight (Ib): 7.9 2x4 Percentage:| 39% OK

Coal Bed Range (20-25%): 2.6 - 3.25

Te:;'::e' Weight (Ib) Size Readings (Dry Basis %) Dry x‘;‘;'ght
1 1.2 2"x 4" 18.3 22.8 22.0 0.99
2 1.2 2% 4" 21.0 21.6 19.9 0.99
3 14 2"x 4" 18.0 23.4 23.0 1.15
4 3.9 4"x 4" 21.6 21.9 22.8 3.19
5 3.6 4"x 4" 23.3 23.2 21.7 2.93
Spacer Readings (Dry Basis %)
15.4
18.3
13.3
16.0
18.7
17.9
21.2
17.7
20.0
14.9
Technician Signature:
<4
Control No. P-SSAR-0003 Run 3 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

nufacturer:  Valley Comfort PM Control Modules:

Model: 20.2 Series Dilution Tunnel MW(dry): __ 29.00_Ibvib-mole Avg. Tunnel Velocity: 13.66 |f/sec. K
Tracking No.: 3 Total Sampling Time: 129 min Dilution Tunnel MW {wet). 28.78 Ib/ib-mole initial Tunnel Fiow: 138.2 scfm Technician Signature:
Project No.: 0142WSD13E Recording Interval: T 1 min Dilution Turnel H20: Wpercent Average Tunnel Flow: 138.6 scfm f ﬁ
Test Date:  23-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hg
Beginning Clock Time:  15:20 Background Sample Volume: cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ -18 in. Hy
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 21.77 Dry Basis %
Meter Box Y Factor: ~ 1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Barometric Pressure: ___Begin Middie End  Average Vi) Pt Pt2 PL3 P4 Pt5 PL6 PL7 P8 Center
28.66 28.62 28.60 28.63 Hg initial dP | ©.028 0.044 0.042 0.026 0.032 0.046 0.044 0.03¢ 0.043 w20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,502 Temp: | 99 9 98 ot ot ot ot ot 9 e
Vsvay _ 13.46 fisec Vscent 15.26 fisec Fo 0.882
Particulate Sampling Data Fuel Weight (ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice it
T;"ﬂep;;) Metr 1| Motor2 Rawt | Raws | o1 r\iire;.r;: P s T':::;i) Vacumn Tul?‘i:g:??m Tumer [P [Fato |Pro Rate thz:f‘g g‘:‘fg; Fiebox Top|  provox | FIo% ) pivepox Lot Fgfgb;" Avg Stove| Cotalst| swmok | Fitert | D | Fiterz | DY | Ambient (.:‘ra(f;) 02 o
@ | @) | em | ) | (H0) | eR {Ha) | (H,0) {"H) Conter P g %) | A
[} BADD | 000D friii e 0 0.35 0.45 8 1 121 0,048 130 B ea 503 331 487 497 508 774 438 70 72 69 72 85 | 0.051 | 265 | 0.03
1 0.123 0.134 0.12 0.13 1.78 kel -1.2% 1.42 8 0.4 124 0.043 12.9 0.1 623 582 a1 481 490 505 708 435 72 70 T2 72 84 -0.063 2.4 0.02
2 0.270 0.285 0.15 0.15 1.78 79 -1.31 1.40 78 -0.8 120 0.048 127 -0.2 629 591 347 476 487 506 898 437 73 70 73 72 84 -0.066 9.93 0.25
3 0416 0435 0.15 0.15 1.77 7% -1.3 128 78 -0.8 118 0.048 99 102 12.5 0.2 847 591 350 473 486 509 1001 444 73 68 74 72 34 ~0.067 10.67 | 0.38
4 0.563 0.585 0.15 0.15 1.75 79 -1.31 139 7 0.3 117 0.048 99 102 12.3 0.2 665 890 351 470 486 512 1026 450 73 69 74 72 33 -0.068 10.73 | 0.85
§ 0.709 0735 0.15 0.15 1.74 7% -1.3 1.38 77 -0.8 117 0.048 99 102 12.2 -0.1 683 589 350 470 ABE 516 1038 456 73 69 74 72 83 -0.069 10.66 | 0.49
[ 0.854 0.884 0.15 0.15 1.73 7% -1.3 1.33 77 0.8 17 0.043 98 102 12.0 0.2 700 588 350 468 490 519 1064 463 74 68 T4 7 83 -0.06% 10.95 | 0.52
7 0.388 1.031 0.15 0.15 1.73 kel -1.3 1.32 7 0.8 117 0.043 98 100 11.8 0.2 718 587 48 468 493 522 1064 468 74 68 4 kil 84 -0.068 11.06 | 0.59
8 1.144 1178 0.15 0.15 1.71 79 -1.3 1.33 76 -0.8 117 0.048 98 100 11.6 -0.2 729 587 347 469 495 525 1069 473 74 68 %5 kil 83 -0.068 10.95 0.6
9 1.289 1.325 0.15 0.15 1.63 78 -1.3 123 76 -0.8 117 0.048 98 100 11.4 0.2 T43 585 345 471 498 528 10798 478 74 68 75 7 33 -0.060 10.82 0.6
10 1432 1470 0.14 0.15 1.67 8 -1.31 1.32 76 0.3 117 0.048 97 99 11.2 0.2 756 884 343 472 500 534 1083 482 75 67 75 71 33 -0.069 10.92 | 0.64
11 1576 16186 0.14 0.15 1.69 78 =131 1.32 76 -0.8 117 0.048 97 100 11.0 -0.2 768 583 341 474 503 534 1088 ABY 75 67 75 kil 84 -0.069 11.46 | 0.75
12 1720 1,761 0.14 0.15 1.69 78 ~1.32 1.31 5 0.8 116 0.043 97 99 10.8 0.2 780 582 339 476 506 537 1103 491 75 67 5 7 83 -0.06% 1116 | 0.73
13 1.863 1.807 0.14 0.15 1.6¢ 7% -1.32 1.3¢ % 0.8 116 0.043 97 100 10.6 0.2 790 581 37 479 8§09 539 11086 494 75 67 % kil 82 -0.068 10.73 | 0.81
14 2.007 2.052 0.14 0.15 1.68 78 -1.32 1.29 %5 -0.8 116 0.048 97 99 10.4 -0.2 800 580 335 481 511 541 1109 498 75 67 76 kil 83 -0.068 10.8 0.86
15 2450 21497 0.14 0.15 1.63 78 -1.32 1.29 75 -0.8 116 0.048 97 99 10.3 0.1 810 579 334 483 514 544 1118 502 75 67 76 7 33 -0.060 10.93 | 0.74
16 2293 2.342 0.14 0.15 1.67 8 -1.31 1.29 74 0.3 116 0.048 97 99 101 0.2 819 8§79 332 486 517 547 1125 505 75 67 76 71 B34 -0.069 10.82 | 0.69
17 2434 2487 0.14 0.15 1.64 78 -1.32 1.28 74 -0.8 116 0.048 95 99 2.9 -0.2 827 5§78 330 488 520 549 1430 508 75 66 76 kil 83 -0.069 10.9 0.68
18 2577 2631 0.14 0.14 1.67 78 ~1.32 1.28 T4 0.8 116 0.043 97 99 8.7 0.2 834 578 328 490 523 551 1132 8¢ 75 66 76 7 84 -0.06% 10.85 | 0.67
19 2720 2775 0.14 0.14 1.67 7% -1.32 1.28 4 0.8 118 0.043 97 99 8.6 0.1 a42 577 az2r 493 26 553 1143 813 76 66 %6 kil 83 -0.068 11.18 | 0.85
20 2.863 2920 0.14 0.15 1.68 78 -1.33 1.28 74 -0.8 116 0.048 97 99 8.4 -0.2 848 576 326 497 529 555 1145 515 76 66 76 kil 83 -0.068 11.05 | 0.89
21 3.006 3.064 0.14 0.14 1.68 78 -1.33 1.28 74 -0.8 116 0.048 97 99 9.2 0.2 854 576 325 501 532 558 1144 57 76 66 76 7 33 -0.060 H1MA5 | 0.7
22 3.148 3.209 0.14 0.15 1.63 8 -1.33 1.23 74 -0.9 116 0.048 96 99 8.0 0.2 859 8§75 325 8§05 536 560 1146 519 76 66 76 71 B34 -0.069 11.35 | 1.23
23 3.289 3383 0.14 0.14 1.63 78 -1.33 1.28 73 -0.9 115 0.048 95 99 8.9 -0.1 865 §74 324 507 549 562 1151 521 76 66 77 kil 84 -0.068 10.92 | 115
24 3432 3487 0.14 0.14 1.65 78 ~1.33 1.28 73 0.9 115 0.043 97 99 8.7 0.2 ] 573 324 513 546 565 1148 522 76 66 77 7 83 -0.06% 1116 | 1.19
25 3575 3.641 0.14 0.14 1.67 7% -1.34 1.28 3 0.9 116 0.043 97 99 8.5 0.2 arz 573 23 521 855 569 1126 24 76 66 7 kil 82 -0.068 11.08 | 1.53
26 3718 3.785 0.14 0.14 1.65 78 -1.33 1.28 73 -0.9 115 0.048 97 99 83 -0.2 873 572 324 526 564 572 1113 524 76 66 7 70 83 -0.068 10.85 | 1.19
27 3.850 3.920 0.14 0.14 1.68 78 -1.33 1.28 73 -0.9 115 0.048 95 99 82 0.1 874 571 324 532 574 575 1108 524 76 66 77 7 33 -0.060 1.05 | 1.07
28 4.001 4.073 0.14 0.14 1.62 8 -1.33 1.27 3 -0.9 115 0.048 96 99 8.0 0.2 874 8§70 325 8§38 582 578 1103 524 76 67 7 71 33 -0.068 11.02 | 0.92
29 4149 a.217 0.15 0.14 1.82 78 -1.59 1.28 73 -0.9 115 0.048 100 99 78 -0.2 874 569 326 543 591 581 1106 524 76 67 77 kil 83 -0.068 10.9 0.78
30 4301 4,380 0.15 0.14 1.87 78 -1.6 1.28 73 0.9 115 0.043 103 98 77 0.1 867 568 M 538 594 577 1147 522 76 67 78 7 83 -0.085 10.59 | 0.59
31 4452 4.506 0.15 0.15 1.87 7% -1.6 1.33 3 0.9 118 0.043 102 100 15 0.2 863 568 310 535 891 573 1122 8§20 [£4 67 8 kil 84 -0.064 10.91 0.83
32 4.601 4.653 0.15 0.15 1.80 78 -1.51 1.33 73 -0.9 116 0.048 101 101 7.4 0.1 855 567 304 533 590 570 1121 §18 77 67 78 kil 84 -0.064 10.83 0.7
33 4.749 4.799 0.15 0.15 1.81 78 -1.52 1.32 73 -0.9 115 0.048 100 100 72 0.2 851 566 299 532 588 567 1118 516 77 67 78 7 34 ~0.064 10.87 | 0.39%
34 4.898 4.946 0.15 0.15 1.80 8 -1.52 1.32 3 -0.9 116 0.048 101 101 71 0.1 849 865 284 830 586 565 1121 515 i 67 7% 71 35 0,064 10.55 | 0.26
35 5.046 50983 0.15 0.15 1.80 78 -1.51 131 73 -0.9 116 0.048 100 101 8.9 -0.2 845 564 291 831 583 563 1422 514 77 67 78 kil 85 -0.064 10.58 | 0.19
36 5184 5240 0.15 0.15 1.79 78 ~1.51 1.32 73 0.9 17 0.043 100 101 8.8 0.1 839 563 288 531 580 560 1124 82 7 67 78 7 86 -0.083 10.56 0.2
37 5342 5387 0.15 0.15 1.79 78 -1.51 1.32 73 -0.9 117 0.048 100 101 8.7 0.1 836 562 285 529 5§78 558 1120 511 77 67 78 kil 86 -0.063 10.39 | 0.16
38 5400 5.533 0.15 0.15 1.77 78 -1.51 1.32 73 -0.9 117 0.048 100 100 8.5 0.2 833 561 283 529 576 556 1116 510 78 68 7% 7 36 ~0.062 10.4 0.14
39 5.638 5679 0.15 0.15 1.76 8 -1.51 1.32 3 -0.9 117 0.048 100 100 6.4 0.1 829 860 282 28 575 555 1116 508 78 68 kel 71 36 -0.063 10.26 0.2
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

nufacturer:  Valley Comfort PM Control Modules:

Model: 20.2 Series Dilution Tunnel MW(dry): __ 29.00_Ibvib-mole Avg. Tunnel Velocity: 13.66 |f/sec. /C
Tracking No.: 3 Total Sampling Time: 129 min Dilution Tunnel MW {wet). 28.78 Ib/ib-mole initial Tunnel Fiow: 138.2 scfm Technician Signature:
Project No.: 0142WSD13E Recording Interval: T 1 min Dilution Tunnel H20: ____ 2.00 percent Average Tunnel Flow: 138.6 scfim / {}'
Test Date:  23-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hg
Beginning Clock Time:  15:20 Background Sample Volume: cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ -18 in. Hy
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 21.77 Dry Basis %
Meter Box Y Factor: ~ 1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Barometric Pressure: ___Begin Middie End  Average Vi) Pt Pt2 PL3 P4 Pt5 PL6 PL7 P8 Center
28.66 28.62 28.60 28.63 Hg initial dP | ©.028 0.044 0.042 0.026 0.032 0.046 0.044 0.03¢ 0.043 w20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,562 Tomp: | 99 hid 99 99 o 99 o 99 Al G
Vsvay _ 13.46  ftisec Vscent 15.26 fisec Fo 0.882
Particulate Sampling Data Fuel Weight (ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice it
T;"ﬂep;;) Metr 1| Motor2 Rawt | Raws | o1 r\iire;.r;: P s T':::;i) Vacumn Tul?‘i:g:??m Tumer [P [Fato |Pro Rate thz:f‘g g‘:‘fg; Fiebox Top|  provox | FIo% ) pivepox Lot Fgfgb;" Avg Stove| Cotalst| swmok | Fitert | D | Fiterz | DY | Ambient (.:‘ra(f;) 02 o
@ | @) | em | ) | (H0) | eR {Ha) | (H,0) {"H) Conter P g %) | A
40 5.786 5.826 0.15 0.15 1.76 8 -1.5 1.32 3 -0.9 118 0.048 100 100 63 0.1 825 858 280 28 574 553 1117 507 78 68 kel 71 36 0,064 10.57 | 0.24
41 5935 5971 0.15 0.15 1.76 78 -1.51 131 73 -0.9 118 0.048 101 100 8.1 -0.2 821 857 79 528 574 552 1104 505 78 68 79 kil 85 -0.065 10.84 | 0.23
42 6.084 6.118 0.15 0.15 1.78 7% ~1.51 1.31 73 0.9 118 0.043 101 101 8.0 0.1 a2¢ 556 78 528 573 551 1106 505 78 68 7% 72 856 0,064 1.1 0.29
43 6.232 6.264 0.15 0.15 1.78 kel -1.51 1.3¢ 4 0.9 118 0.043 100 100 59 0.1 820 555 278 530 8§72 551 1106 8§05 73 68 79 72 86 -0.064 10.99 0.2
44 6.381 6.411 0.15 0.15 1.80 79 -1.52 1.31 74 -0.9 118 0.048 101 101 57 -0.2 815 554 278 532 571 550 1106 503 78 68 7% 72 85 -0.064 10.93 | 0.23
45 6.520 6.557 0.15 0.15 1.80 7% -1.51 1.32 74 -0.9 118 0.048 100 100 586 0.1 813 554 278 837 570 550 1100 503 78 68 7% 72 35 ~0.064 10.66 | 0.22
46 6.677 6.704 0.15 0.15 1.78 79 -1.51 1.32 74 -0.9 118 0.048 100 101 &4 0.2 812 853 278 840 568 550 1088 502 78 68 kel 72 35 0,064 11.03 | 0.16
47 6.826 6.849 0.15 0.15 1.79 7% -1.52 1.32 74 -0.9 118 0.048 101 100 83 -0.1 811 §52 78 546 568 551 1105 502 78 69 79 72 85 -0.065 11.23 0.3
48 6874 6336 0.15 0.15 1.8¢ 7% ~1.51 1.32 T4 0.9 118 0.043 100 101 52 0.1 809 552 78 551 566 551 1108 501 7% 63 7% 72 86 -0.085 M 0.38
48 7422 7442 0.15 0.15 1.8¢ kel -1.83 1.3¢ 4 -1 119 0.043 100 100 50 0.2 809 552 278 553 865 551 1114 8§01 79 68 80 72 86 -0.065 11.2 0.42
50 7.270 7.288 0.15 0.15 1.81 79 -1.52 1.30 74 -0.9 119 0.048 100 100 4.9 0.1 810 552 278 558 564 552 1109 502 79 69 80 72 86 -0.064 11.05 | 0.37
51 7418 TA34 0.15 0.15 1.80 7% -1.51 1.20 74 -0.9 118 0.048 101 100 47 0.2 808 552 279 563 563 553 1108 501 79 68 a0 72 36 ~0.064 0.75 | 0.32
52 7.567 7.581 0.15 0.15 1.79 79 -1.52 1.3 74 -1 119 0.048 100 101 4.6 0.1 807 852 280 864 562 553 1106 500 79 69 a0 72 36 0,064 10.78 | 0.26
53 7718 7727 0.15 0.15 1.78 7% -1.52 1.32 74 -0.9 118 0.048 100 100 4.5 -0.1 806 §52 281 566 562 553 1103 500 79 69 80 72 87 -0.064 10.47 0.2
54 7.883 7874 0.15 0.15 1.78 7% ~1.51 1.32 T4 -1 118 0.043 100 101 4.3 0.2 a0z 552 282 567 561 553 1000 499 7% 63 80 72 86 -0.083 10.45 0.4
55 3.011 3.020 0.15 0.15 1.76 kel -1.52 1.32 4 -1 118 0.043 100 100 4.2 0.1 802 552 283 567 860 553 1091 499 79 68 80 72 86 -0.063 9.94 0.1
56 8.158 8.166 0.15 0.15 1.75 79 -1.51 1.32 74 -1 118 0.048 100 100 41 0.1 798 552 284 563 558 551 1078 497 79 69 80 72 86 -0.063 9.69 0.08
57 8.308 8.312 0.15 0.15 1.76 80 1.5 1.21 74 -0.9 117 0.048 100 100 40 0.1 794 552 285 561 554 549 1071 496 79 68 a0 73 35 ~0.063 9.34 0.09
58 8.458 8.459 0.15 0.15 1.76 80 -1.51 1.30 74 -1 117 0.048 101 101 39 0.1 791 852 286 858 552 548 1070 495 79 70 a0 73 37 -0.062 8.88 0.03
59 8.606 8.605 0.15 0.15 1.79 80 -1.51 1.30 74 -1 117 0.048 100 100 3.8 -0.1 789 §52 288 §52 550 546 1062 494 79 70 80 73 87 -0.062 8.52 0.0
60 8752 8752 0.15 0.15 1.78 a0 -1.5 1.3¢ T4 -1 17 0.043 98 101 3.7 0.1 782 552 290 548 548 544 1066 492 7% n 80 73 86 -0.062 8.52 ]
61 3.804 3.888 0.15 0.15 1.85 a0 -1.33 1.31 4 -1 117 0.043 102 101 3.6 0.1 79 552 201 541 845 542 1064 491 79 70 80 73 86 -0.063 8.33 ]
62 9.054 9.046 0.15 0.15 1.85 80 -1.34 1.31 74 -1 117 0.048 101 101 38 4] 776 552 203 537 543 540 1056 489 80 70 80 73 87 -0.063 8.29 0
63 9.205 9191 0.15 0.15 1.84 80 -1.36 1.32 74 -1 117 0.048 102 99 3.5 0.1 773 553 284 53¢ 539 538 1056 488 82 70 a0 73 38 ~0.063 8.26 0
64 9,366 9338 0.15 0.15 1.82 80 -1.36 1.3 74 -1 117 0.048 101 101 34 0.1 768 853 287 §27 536 536 1052 487 81 70 a0 73 37 -0.063 8.0 0
65 9.505 9484 0.15 0.15 1.81 80 -1.35 131 74 -1 117 0.048 101 100 3.3 -0.1 766 8§53 298 5§22 533 534 1047 486 81 70 80 73 86 -0.063 7.95 0.0
66 9.657 9.631 0.15 0.15 1.83 a0 -1.35 1.31 T4 -1 116 0.043 102 101 3.2 0.1 760 553 301 519 529 532 1040 484 81 n 80 73 86 -0.083 7.84 ]
67 9.808 9777 0.15 0.15 1.85 a0 -1.36 1.3¢ 4 -1 117 0.043 102 100 3.1 0.1 755 553 303 516 26 531 1038 482 81 70 80 73 86 -0.063 8.04 ]
68 9.958 9.924 0.15 0.15 1.83 80 -1.35 1.29 74 -1 117 0.048 101 101 31 4] 751 553 305 513 5§22 529 1028 481 81 i 80 73 86 -0.063 8.13 0
69 10.108 16.071 0.15 0.15 1.85 80 -1.36 1.21 75 -1 116 0.048 101 101 3.0 0.1 T45 553 309 82 519 528 1014 478 81 71 a0 73 36 ~0.062 7.96 0
70 10.259 10.218 0.15 0.15 1.83 80 -1.36 1.3 75 -1 116 0.048 102 101 29 0.1 741 853 31 810 516 526 1003 477 81 ki a0 74 35 -0.062 8.03 0
71 10.409 10.363 0.15 0.15 1.81 80 -1.35 131 75 -1 116 0.048 101 99 28 -0.1 736 §54 313 510 513 525 985 475 81 ki 80 74 86 -0.062 8.03 ]
72 10.561 10.510 0.15 0.15 1.81 a0 -1.35 1.31 5 -1 116 0.043 102 101 28 0 71 554 M5 507 8¢ 523 e 474 81 ki 80 74 86 -0.061 7.98 ]
73 10.712 10.656 0.15 0.15 1.85 a0 -1.3% 1.3¢ % -1 116 0.043 102 100 27 0.1 727 554 319 507 808 523 982 472 81 71 80 74 86 -0.062 8.06 ]
74 10.863 10.803 0.15 0.15 1.84 80 -1.36 1.30 %5 -1 115 0.048 102 100 28 0.1 722 555 321 508 506 522 980 470 81 i 80 74 86 -0.081 8.08 0
75 11.042 10.949 0.15 0.15 1.85 80 -1.36 1.20 75 -1 115 0.048 101 100 25 0.1 718 555 324 507 503 522 930 469 81 71 a0 74 36 ~0.061 8.08 0
76 11.164 11.096 0.15 0.15 1.84 80 -1.36 1.30 75 -1 115 0.048 102 100 2.5 d 7 856 326 8§06 501 521 982 469 81 ki a0 74 36 -0.062 8.15 0
77 11.314 11.243 0.15 0.15 1.81 a0 -1.35 1.31 5 -1 115 0.043 101 100 2.4 0.1 715 556 328 506 499 521 989 468 81 ki 80 74 86 -0.062 £.04 ]
78 11.465 11.389 0.15 0.15 1.82 a0 -1.36 1.31 % -1 118 0.043 102 100 23 0.1 714 556 a3 505 497 521 991 467 81 71 80 74 87 -0.062 7.99 ]
73 11.617 11.535 0.15 0.15 1.84 80 -1.36 1.31 %5 -1 115 0.048 102 100 22 0.1 71 557 333 505 494 520 990 466 81 i 80 74 86 -0.062 7.98 0
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

nufacturer:  Valley Comfort PM Control Modules:

Model: 20.2 Series Dilution Tunnel MW(dry): __ 29.00_Ibvib-mole Avg. Tunnel Velocity: 13.66 |f/sec.
Tracking No.: 3 Total Sampling Time: 129 min Dilution Tunnel MW {wet). 28.78 Ib/ib-mole initial Tunnel Fiow: 138.2 scfm Technician Signature: "
Project No.: C142WSO13E Recording Interval: 1 _mn Dilution Turmel H20: Wpercent Average Tunnel Flow: 138.6 scfim Fd i}
Test Date:  23-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hg
Beginning Clock Time:  15:20 Background Sample Volume: cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ -18 in. Hy
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 21.77 Dry Basis %
Meter Box Y Factor: ~ 1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Barometric Pressure: ___Begin Middie End  Average Vi) Pt Pt2 PL3 P4 Pt5 PL6 PL7 P8 Center
28.66 28.62 28.60 28.63 Hg initial dP | ©.028 0.044 0.042 0.026 0.032 0.046 0.044 0.03¢ 0.043 w20
OMNI it 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,562 Tomp: | 99 hid 99 99 o 99 o 99 Al G
Vsvay _ 13.46  ftisec Vscent 15.26 fisec Fo 0.882
Particulate Sampling Data Fuel Weight (ib) Temperature Data (°F) Stack Gas Data
Gas Gas Orifice Orifice it
T;"ﬂep;;) Metr 1| Motor2 Rawt | Raws | o1 r\iire;.r;: P s T':::;i) Vacumn Tul?‘i:g:??m Tumer [P [Fato |Pro Rate thz:f‘g g‘:‘fg; Fiebox Top|  provox | FIo% ) pivepox Lot Fgfgb;" Avg Stove| Cotalst| swmok | Fitert | D | Fiterz | DY | Ambient (.:‘ra(f;) 02 o
@ | @) | em | ) | (H0) | eR {Ha) | (H,0) {"H) Conter P g %) | A
a0 11.768 11.682 0.15 0.15 1.83 80 -1.36 1.3 75 -1 115 0.048 102 100 2.2 d 07 857 335 8§05 494 520 989 465 81 ki a0 74 36 -0.062 8.15 0
81 11.918 11.828 0.15 0.15 1.85 80 -1.36 131 75 -1 115 0.048 101 100 24 -0.1 705 857 339 506 494 520 984 464 81 ki 80 74 87 -0.062 8.33 ]
82 12.069 11.875 0.15 0.15 1.84 a0 -1.35 1.3¢ 5 -1 115 0.043 102 100 2.0 0.1 704 557 341 506 493 520 997 464 81 ki 80 74 86 -0.062 822 ]
83 12.219 12421 0.15 0.15 1.83 a0 -1.36 1.2¢ % -1 118 0.043 101 100 1.9 0.1 703 558 43 504 493 520 it 464 81 T2 80 74 86 -0.062 8.19 ]
84 12.370 12.268 0.15 0.15 1.79 80 -1.35 1.31 %5 -1 114 0.048 102 100 1.9 4] 702 558 346 506 493 521 1000 463 81 72 80 74 87 -0.062 8.38 0
85 12.521 12.415 0.15 0.15 1.84 80 -1.36 1.21 75 -1 115 0.048 102 100 1.8 0.1 700 558 348 506 494 521 1001 463 81 72 a0 74 36 ~0.062 8.52 0
a8 12.672 12.861 0.15 0.15 1.84 80 -1.36 1.3 75 -1 114 0.048 102 100 1.8 d 700 858 350 8§05 495 522 1006 463 81 T2 a0 74 36 -0.061 8.6% 0
87 12.822 12707 0.15 0.15 1.84 80 -1.37 131 75 -1 114 0.048 101 100 1.7 -0.1 700 558 352 506 496 522 1005 463 81 72 80 74 a8 -0.062 8.41 ]
88 12.873 12.854 0.15 0.15 1.83 a0 ~1.36 1.31 5 -1 114 0.043 102 100 1.6 0.1 696 558 352 505 497 522 989 461 81 72 80 74 86 -0.062 8.07 ]
88 13423 13.000 0.15 0.15 1.83 a1 -1.37 1.2¢ % -1 114 0.043 101 100 1.5 0.1 €93 558 355 504 497 521 969 460 81 T2 80 74 86 -0.061 7.79 ]
90 13.273 13.147 0.15 0.15 1.81 81 -1.37 1.30 %5 -1 114 0.048 101 100 1.5 4] 690 558 356 501 498 521 961 459 81 72 80 74 87 -0.081 7.63 0
91 13.425 13.202 0.15 0.15 1.82 8 -1.36 1.21 75 -1 114 0.048 102 100 1.4 0.1 686 558 357 500 498 520 956 458 81 72 a0 75 36 ~0.061 7.46 0
92 13.876 13.440 0.15 0.15 1.83 81 -1.36 1.30 75 -1 113 0.048 101 100 1.4 d 682 858 358 499 498 519 954 456 81 T2 a0 75 37 -0.061 7.44 0
93 13.727 13.587 0.15 0.15 1.83 8 -1.36 1.32 75 -1 113 0.048 101 100 1.3 -0.1 679 857 360 498 498 518 949 455 81 72 80 75 87 -0.060 7.54 ]
94 13.878 13.733 0.15 0.15 1.84 @ ~1.37 1.32 5 -1 113 0.043 101 100 1.3 0 675 557 361 498 498 518 937 454 &0 72 80 75 856 0,060 7.47 ]
95 14.028 13.879 0.15 0.15 1.83 a1 -1.37 1.31 % -1 112 0.043 100 100 1.2 0.1 Lirdd] 557 362 496 498 517 921 452 80 T2 80 75 88 -0.060 7.32 ]
96 14.179 14.026 0.15 0.15 1.80 81 -1.36 1.31 %5 -1 112 0.048 101 100 11 0.1 865 556 362 496 498 515 907 450 80 72 80 75 86 -0.060 7.42 0
97 14.33 14472 0.15 0.15 1.81 8 -1.36 1.20 75 -1 112 0.048 102 100 1.1 0 660 556 363 495 499 515 901t 448 80 72 a0 75 36 ~0.060 7.43 0
98 14.482 14.319 0.15 0.15 1.84 81 -1.36 1.30 75 -1 112 0.048 101 100 1.0 0.1 657 855 364 496 499 514 389 447 80 T2 a0 75 35 -0.060 7.26 0
99 14.632 14.466 0.15 0.15 1.84 8 -1.36 1.30 75 -1 112 0.048 100 100 1.0 0 853 §55 365 497 500 514 887 446 80 72 80 75 85 -0.060 7.4 ]
100 14.783 14.613 0.15 0.15 1.84 @ ~1.36 1.31 5 -1 112 0.043 101 100 0.9 0.1 649 554 365 500 503 514 889 444 &0 72 80 75 86 0,060 6.86 ]
101 14.934 14.760 0.15 0.15 1.83 a1 -1.36 1.31 % -1 11 0.043 101 100 0.9 0 646 554 67 501 8§05 515 878 443 80 T2 80 75 88 -0.060 6.45 ]
102 15.084 14.906 0.15 0.15 1.81 81 -1.36 1.31 %5 -1 112 0.048 100 100 0.9 4] 642 555 367 503 505 514 864 442 80 72 80 75 85 -0.060 6.32 0
103 15.236 15.052 0.15 0.15 1.83 8 -1.37 1.21 75 -1 111 0.048 102 100 0.8 0.1 837 857 366 503 505 514 356 440 80 72 a0 75 36 0,060 6.15 0
104 15.387 15.200 0.15 0.15 1.84 81 -1.37 1.30 75 -1 111 0.048 101 100 0.8 d 633 859 364 8§01 505 512 350 439 80 T2 a0 75 37 0,069 6.1 0
105 15.538 15.346 0.15 0.15 1.84 8 -1.36 1.30 75 -1 111 0.048 101 99 0.7 -0.1 629 560 362 499 503 511 845 437 80 72 80 75 86 -0.059 591 ]
106 15.688 15.483 0.15 0.15 1.84 @ ~1.36 1.29 5 -1 111 0.043 100 100 0.7 0 624 562 360 496 502 509 840 436 &0 72 80 75 86 0,058 589 ]
107 15.839 15.640 0.15 0.15 1.83 a1 -1.36 1.31 % -1 11 0.043 101 100 0.7 0 620 563 5T 491 499 506 839 434 80 73 80 75 86 -0.058 5.82 ]
108 15.989 15.787 0.15 0.15 1.81 81 -1.37 1.31 %5 -1 111 0.048 100 100 0.7 4] 616 565 354 ABE 496 504 840 433 80 73 80 75 86 -0.058 50 0
109 16.142 15.632 0.15 0.15 1.82 8 -1.36 1.21 75 -1 111 0.048 102 99 0.6 0.1 813 567 350 485 494 502 339 432 80 73 a0 75 35 0,060 581 0
110 16.293 16.079 0.15 0.15 1.83 81 -1.36 1.3 75 -1 111 0.048 101 99 0.6 d 610 868 347 479 492 489 336 431 80 73 a0 75 36 0,069 5.88 0
111 16.443 16.226 0.15 0.15 1.83 8 -1.36 131 75 -1 111 0.048 100 100 0.6 0 807 569 344 478 489 497 835 429 80 73 80 75 86 -0.059 5.84 ]
112 16.584 16.373 0.15 0.15 1.84 @ ~1.37 1.3¢ 5 -1 111 0.043 101 100 0.5 0.1 604 570 34¢ 475 486 495 832 428 &0 73 80 75 856 0,058 587 ]
113 16.745 16.519 0.15 0.15 1.83 a1 -1.36 1.3¢ % -1 11 0.043 101 99 0.5 0 01 571 37 472 484 493 820 427 80 73 80 75 86 -0.058 5.89 ]
114 16.895 16.666 0.15 0.15 1.81 81 -1.37 1.30 %5 -1 111 0.048 100 100 0.5 4] 598 572 334 A70 480 491 831 426 80 73 80 75 85 -0.058 5.92 0
115 17.047 16.812 0.15 0.15 1.82 8 -1.37 1.20 75 -1 111 0.048 102 100 0.5 0 586 574 331 466 478 48% 834 426 80 73 a0 75 35 0,060 5.84 0
116 17.198 16.960 0.15 0.15 1.84 81 -1.36 1.3 75 -1 110 0.048 101 100 04 0.1 584 8§75 327 463 474 487 832 425 80 73 a0 75 35 0,069 5.82 0
17 17.349 17.106 0.15 0.15 1.85 @ ~1.36 1.31 5 -1 116 0.043 101 99 0.4 0 592 576 325 459 472 485 826 424 &0 73 80 75 856 0,058 599 ]
118 17.500 17.252 0.15 0.15 1.84 a1 -1.37 1.31 % -1 110 0.043 101 99 0.4 0 888 576 22 458 469 483 820 423 80 73 80 75 88 -0.058 58 ]
119 17.651 17.399 0.15 0.15 1.83 81 -1.37 1.29 %5 -1 110 0.048 101 100 0.3 0.1 586 577 319 455 466 4814 811 422 80 73 80 75 84 -0.058 57 0
Control No. P-SSAR-0003 Page 7 of 11 Run 3 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

nufacturer:  Valley Comfort PM Control Modules:

Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.66 ft/sec. /{
Tracking No.: 3 Total Sampling Time: 129 min Dilution Tunnel MW {wet). 28.78 Ib/ib-mole initial Tunnel Fiow: 138.2 scfm Technician Signature: I_K
Project No.:  0142WSD13E Recording Interval: 1 min Dilution Turmel H20: 2.00 percert Average Tunnel Flow: 138.6 scfim / {3
Test Date:  23-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hg
Beginning Clock Time:  15:20 Background Sample Volume: cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ -18 in. Hy
Pitot Tube Cp: 0.98 Average Test Piece Fue! Moisture: 21.77 Dry Basis %
Meter Box Y Factor: 1.003 {1) 0.897 {2} {Amb)
Velocity Traverse Data
Barometric Pressure: ___Begin Middie End  Average Vi) Pt Pt2 PL3 P4 Pt5 PL6 PL7 P8 Center
28.66 28.62 28.60 28.63 Hg initial dP | ©.028 0.044 0.042 0.026 0.032 0.046 0.044 0.03¢ 0.043 w20
OMNI it 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,562 Tomp: | 99 hid 99 99 o 99 o 99 Al G
Veraw 1346 ftisec Vacent 15.26 fisec Fo 0.882
Particulate Sampling Data Fuel Weight (ib) Temperature Data (°F) Stack Gas Data
Gas Gas Sample Sample | Orifice | Meter 1 Meter 1 Orifice Meter 2 Dilution
_ . . . . Draft co
Tii’f‘ep(s:lﬁ\) Mowor1 | Mewr2 | Rate1 | Rate2 | @H1 | Temp | Vacuum | dH2 T':::;i) Vacuum Tu'?“:’e‘l“zz‘ﬂ Tunnel |1 Rate | Pro Rate thz:f‘g g‘:‘fg; Fiebox Top|  provox | FIo% ) pivepox Lot F:gb;" Avg Stove| Cotalst| swmok | Fitert | D | Fiterz | DY | Ambient 0 | o '(:f,/c;
@) | @) | e ©cfm | (H,0) | eF (Hg) | (H0) {"Hg) Center dP 2 (%) | Uh
120 17.801 17.546 0.15 0.15 1.80 81 -1.36 1.30 75 -1 110 0.048 100 100 0.3 d 582 8§78 37 452 464 479 306 421 80 73 a0 75 35 0,069 577 0
121 17.953 17.693 0.15 0.15 1.84 8 -1.37 1.30 75 -1 110 0.048 102 100 0.3 0 581 579 315 450 460 477 801 420 80 73 80 75 86 -0.059 55 ]
122 18.105 17.83% 0.15 0.15 1.84 @ ~1.37 1.3¢ 5 -1 116 0.043 102 99 0.2 0.1 578 580 M3 447 457 475 800 419 &0 73 80 75 84 0,058 547 ]
123 18.255 17.987 0.15 0.15 1.85 a0 -1.36 1.3¢ % -1 109 0.043 100 101 0.2 0 8§76 580 311 444 454 473 798 418 80 73 80 75 88 -0.058 5.43 ]
124 18.406 18.133 0.15 0.15 1.84 81 -1.36 1.31 %5 -1 110 0.048 101 99 0.2 4] §72 581 309 442 452 471 796 417 80 73 80 75 85 -0.058 5.53 0
125 18.557 18.279 0.15 0.15 1.83 8 -1.36 1.21 75 -1 110 0.048 101 99 0.2 0 570 582 308 439 448 469 795 416 80 73 a0 75 35 0,060 5.44 0
126 18.708 18.426 0.15 0.15 1.80 80 -1.36 1.30 74 -1 109 0.048 101 100 0.1 0.1 568 881 306 437 446 468 301 416 80 73 kel 75 B34 -0.068 55 0
127 18.860 18.573 0.15 0.15 1.85 80 -1.36 1.30 74 -1 110 0.048 102 100 0.1 0 567 581 304 433 443 466 801 A5 80 73 79 75 85 -0.059 5.48 ]
128 18.011 18.720 0.15 0.15 1.84 a0 ~1.37 1.3¢ 5 -1 116 0.043 101 100 0.4 0 565 580 302 430 440 463 798 415 &0 73 7% 75 84 0,058 533 ]
129 18.161 18.867 0.15 0.15 1.85 a0 -1.36 1.3¢ % -1 110 0.043 100 100 73 79 76 84 -0.058 522 ]
AvgTot | 19.161 | 18.867 0.15 0.15 178 80 [ 130 75 [ 118 0.048 100 100 70 79 73 85 0063
Control No. P-SSAR-0003 Page & of 11 Run 3 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Tracking No.:
Project No.:

Valley Comfort

20.2 Series

2253

0142WS013E

Equipment Numbers:

283A, 637, 592

Run#: 3

Date: 8/23/17

TRAIN 1 (First Hour emissions)

Sample Component Reagent Filter, Probe Weights |
or Dish # Final, mg | Tare, mg |Particulate, mgl
B. Front filter catch Filter D236 121.5 119.1 2.4
C. Rear filter catch Filter 0.0
D. Probe catch® Probe 0.0
E. Filter seals catch® Seals 0.0
Sub-Total | Total Particulate, mg: | 2.4 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights |
or Dish # Final, mg Tare, mg Particulate, mgl
B. Front filter catch Filter D237 123.4 122.9 0.5
C. Rear filter catch Filter 0238 119.1 121.4 -2.3
D. Probe catch* Probe 30 114330.5 | 114330.5 0.0
E. Filter seals catch® Seals R505 3340.1 3337.9 2.2
Sub-Total | Total Particulate, mg: | 0.4 |
Train 1 Aggregate| Total Particulate, mg: | 2.8 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights |
or Dish # Final, mg | Tare, mg |Particulate, mg_l
A. Front filter catch Filter D239 122.7 120.1 2.6
B. Rear filter cafch Filter D240 121.6 122.0 -0.4
C. Probe catch* Probe 31 114369.7 | 114369.6 0.1
D. Filter seals catch* Seals R5086 4160.3 4158.8 1.5
|_Total Particulate, mg: | 3.8 |
AMBIENT
Sample Component Reagent Filter # or Weights |
Probe # Final, mg Tare, mg Particulate, mg
A. Front filter catch® Filter 0.0

|_Total Particulate, mg: |

0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed fo be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, my

C. Probe catch

Final (mg) - Tare (mg)} = Particulate, mg

AL

Technician Signature:

Controi No. P-SSAR-0003

Run 3 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:

Model:
Project No.:
Tracking No.:
Run:

Test Date:

Valley Comfort
20.2 Series
0142WS013E
2253

3

08/23117

Bum Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

2.26 kg/hr dry

115 degrees Fahrenheit
13.66 feetisecond
8313.4 dscf/hour

0.048 inches H20
129 minutes

AMBIENT

SAMPLE TRAIN1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

Total Sample Volume (Standard Conditions) - Vmstd 0.000 dscf 18.072 dscf 17.831 dscf 8.270 dscf

f otal Parucuiates - m, 0 mg 2.8 mg 3.8 mg 2.4 mg
Parucuiate Concentration (dry-standard) - CJ/Ug 0.000000 grams/dscf 0.00015 grams/dscf 0.00021 grams/dscf 0.0002% grams/dscf
olal Pariicuiate EMISSIONS - kv 0.00 grams 2.77 grams 3.81 grams 2.41 grams
Particulate Emission Rate 0.00 grams/hour 1.29 grams/hour 1.77 grams/hour 2.41 grams/hour
Emissions Factor 0.57 gkg 0.78 g/kg 0.70 gkg
Difference from Average Total Particulate Emissions 0.52 grams 0.52 grams

0.000 cubic feet
85 degrees Fahrenheit

19.161 cubic feet
80 degrees Fahrenheit

18.867 cubic feet
75 degrees Fahrenheit

8.752 cubic feet
79 degrees Fahrenheit

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - E+

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

3.29 grams

1.53 grams/hour
0.68 grams/kg

2.41 grams

2.41 grams/hour
0.70 grams/kg

0.25 grams

Control No. P-SSAR-0003

QUALITY CHECKS
Filter Temps < 90 °F OK
Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
Ambient Temp (55-90°F) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK
Stove Surface AT OK

Technician Signature:

/‘é{
i
[

Run 3 Emissions
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VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Valley Comfort

Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

20.2 Series
08/23/17
3
0142WS013E
129
v

Technician Signature:

HHV Basis LHV Basis
Overall Efficiency 70.3% 76.0%
Combustion Efficiency 97.6% 97.6%
Heat Transfer Efficiency 72% 77.9%
Output Rate (kJ/h) 31,399 29,785 {Btu/h)
Burn Rate (kg/h) 2.25 4.97 {Ib/h)
Input (kJ/h) 44,632 42,339 {Btu/h)
Test Load Weight (dry kg) 484 10.68 | drylb |
MC wet (%)| 17.87571859
MC dry (%) 21.77
Particulate (g ) 1.53
CO (g) 180
Test Duration (h) 2.15
Emissions| Particulate (oe)
g/MJ Output 0.02 2.67
g/kg Dry Fuel 0.32 37.25
g/h 0.71 83.92
Ib/MM Btu Output 0.05 6.21
Air/Fuel Ratio (AIF)[ 12.52|

2.2

12/14/2009
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OMNI-Test Laboratories, inc. ASTM E2780 Wood Heater Run Sheets

Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: 3
Model:20.2 Series Tracking Number:2253 Date: 8/23/117
Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Run Notes

Air Control Settings

Primary: Secondary: Auto

Maximum:
180G

degrees

Tertiary/Pilot: Fixed

from Fan: On Max

vertical

Preburn Notes

Time Notes

Test Notes

Sketch test fuel configuration: Start up procedures & Timeline:

Bypass: Closed
Fuel loaded by: 0:30

Door closed at: 0:35
Primary air: Set @ 0:00

Side View:

Notes: None

Time Notes

30:00 | Setfan to test setting

60:00 | Replaced Filter A

Date: 9/20/2017

Technician Signature: <% B f o
f"' &

Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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OMNI-Test Laboratories, inc. ASTM E2780 Wood Heater Run Sheets

Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: 3
Model:20.2 Series Tracking Number:2253 Date: 8/23/117
Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Supplemental Data

Start Time:__15:20 Booth #:_N/A (site testing)
Stop Time:___17:29
Stack Gas Leak Check: Sample Train Leak Check:
Initial: _ 0 Final:__ 0 A 0 @-18 “Hg

B: 0_@-18 “Hg

Calibrations: Span Gas CO2___17.00 CO:_4.267

Pre Test Post Test
Zero Span Zero Span
Time 7:50 7:55 17:46 17:48
CO: 0.00 17.00 -0.03 17.01
coO 0.000 4.267 -0.003 4273
Air Velocity (ft/min): Initial:__<50 Final:_ <50 Tunnel Traverse
Scale Audit (Ibs): Initial:__10.0 Final:__10.0 Microtector | dP (in
. . . - T(°F)
Pitot Tube Leak Test:  Initial:__0 Final:__0 Reading H20)
Stack Diameter (in): 6 0.014 0.028 99
Induced Draft: 0 0.022 0.044 99
% Smoke Capture: 100 0.021 0.042 99
Flue Pipe Cleaned Prior to First Test in Serjes: 0.013 0.026 090
Date:__ 8/21/17 Initials: 0.016 0.032 99
’ 0.023 0.046 99
Initial Middle Ending 0.022 0.044 99
Po (infHg) 28.68 28.62 28.60 0.015 0.030 99
RH (%) 315 30.9 314 Center:
.0.024 0.048 99
Ambient (°F) 81 84 82
Tunnel Static Pressure (in H20):
Background Filter Volume: N/A Beginning of End of Test
Test
-0.17 -0.17

Technician Signature: Date: 9/20/2017

Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

RUN 4

OMNI-Test Laboratories, Inc.
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

<
Run: 4 | Technician Signature: /%.

o
U
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Prebum Weight (lb): 147
Test Date: 8124117
Beginning Clock Time: 8:25 20 225 24.2
uel Moisture Readings (% DB}): 24.2 19 20.8
22.4 20
224 18.6
Coal Bed 24 341 Avg Preburn Moisture (% DB): 21.41
Range (lb): {min) {max)}
Temperatures (°F)

Tﬂaep:r:;) Scale (Ib) St?::?g‘;ﬂ FBTop |FB Bottom|FB Back| FB Left | FBRight| Avg. FB | Stack | Ambient
0 33 -0.052 733 605 329 518 553 547 341 77
1 3.2 -0.051 727 606 327 514 551 545 332 77
2 3.4 -0.051 720 607 324 513 550 542.8 334 76
3 3.4 -0.051 713 607 323 511 549 540.6 337 76
4 3 -0.051 707 607 321 510 545 538 333 76
5 3 -0.042 700 607 326 517 542 538.4 268 76
6 29 -0.041 693 607 333 520 540 538.6 228 77
7 29 -0.038 686 607 339 519 535 537.2 208 77
8 2.8 -0.037 681 607 343 5158 529 535 194 77
9 29 -0.035 675 606 347 511 522 532.2 182 77
10 29 -0.034 670 604 349 505 514 528.4 173 77
ikl 2.8 -0.033 664 603 351 500 507 525 166 77
12 29 -0.032 658 601 351 483 500 520.6 160 76
13 29 -0.031 651 599 351 488 492 516.2 158 77
14 2.8 -0.03 646 597 350 482 486 512.2 149 77
15 29 -0.029 640 595 350 476 479 508 145 77
186 29 -0.028 634 592 349 470 472 503.4 142 77
17 2.8 -0.026 628 589 347 463 4606 498.6 140 76
18 2.8 -0.024 6§22 587 345 457 460 494.2 136 77
19 2.8 -0.023 616 584 344 452 453 489.8 134 76
20 2.8 -0.025 609 581 341 447 448 485.2 132 77
21 2.8 -0.019 602 577 339 440 442 480 129 76
22 2.8 -0.019 596 574 337 435 436 475.6 128 77
23 2.8 -0.018 589 571 333 429 430 470.4 126 77
24 2.8 -0.017 583 568 331 424 425 466.2 124 77
25 2.8 -0.017 576 565 329 419 420 461.8 122 77
26 2.8 -0.016 569 561 326 414 414 456.8 122 76
27 2.8 -0.018 563 558 324 410 409 452.8 121 77
28 2.8 -0.0186 556 555 322 405 405 448.6 118 77
29 2.8 -0.015 550 552 319 401 400 444.4 117 77
30 2.8 -0.015 544 549 316 397 396 440.4 116 77
3 2.8 -0.014 837 546 34 392 391 436 118 77
32 2.8 -0.013 531 542 311 388 386 431.6 114 77
33 2.8 -0.014 525 539 309 383 382 427.6 115 77
34 2.8 -0.013 519 536 306 379 377 423.4 113 77
35 2.8 -0.013 512 532 304 375 373 419.2 112 77
36 2.8 -0.012 507 529 301 372 369 415.6 111 77
37 238 -0.012 501 526 299 367 365 411.86 111 77
38 2.8 -0.012 485 523 296 363 360 407 .4 110 77

Control No. P-SSAR-0003 Run 4 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 4 | Technician Signature: 74/{

<4
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Prebum Weight (lb): 147
Test Date: 8124117
Beginning Clock Time: 8:25 20 225 24.2
uel Moisture Readings (% DB}): 24.2 19 20.8
22.4 20
224 18.6
Coal Bed 24 341 Avg Preburn Moisture (% DB): 21.41
Range (lb): {min) {max)}
Temperatures (°F)

Tﬂaep:r:;) Scale (Ib) St?::?g‘;ﬂ FBTop |FB Bottom|FB Back| FB Left | FBRight| Avg. FB | Stack | Ambient
39 2.8 -0.013 489 519 294 359 356 403.4 110 77
40 2.8 -0.013 484 516 291 356 352 399.8 110 77
41 29 -0.012 478 513 288 352 348 395.8 108 77
42 29 -0.012 472 510 286 348 344 392 107 77
43 2.8 -0.012 467 507 284 345 341 388.8 107 76
44 29 -0.011 461 504 281 341 337 384.8 106 77
45 29 -0.011 456 500 279 337 333 381 106 77
46 2.8 -0.01 451 497 276 333 329 377.2 108 77
47 29 -0.01 448 494 274 331 326 374.2 105 77
48 29 -0.01 441 491 272 326 322 370.4 104 77
49 2.8 -0.01 436 488 270 323 319 367.2 104 77
50 29 -0.01 431 485 267 320 316 363.8 104 77
51 29 -0.009 426 482 265 317 312 360.4 104 77
52 2.8 -0.009 422 479 262 314 309 357.2 103 77
53 29 -0.009 418 478 260 311 306 354.2 48 77
54 3 -0.01 414 473 258 308 303 351.2 3218 77
55 2.8 -0.009 410 471 256 3058 301 348.6 3218 77
56 29 -0.009 4086 468 253 302 298 345.4 3218 77
57 29 -0.009 403 465 252 300 295 343 3218 77
58 2.8 -0.009 401 463 250 297 292 340.6 84 77
59 3 -0.009 398 461 248 284 290 338.2 79 77
60 3 -0.009 396 458 248 292 288 336 88 77
61 3 -0.01 394 458 244 290 285 333.8 109 77
62 3 -0.009 393 454 244 288 283 332.4 120 77
63 3 -0.009 393 452 242 286 281 330.8 127 77
64 3 -0.009 392 451 241 284 279 329.4 131 77
65 3 -0.009 391 449 240 282 278 328 135 76
66 3 -0.009 390 447 240 281 2786 326.8 138 77
67 3 -0.009 389 448 239 280 274 325.6 139 77
68 3 -0.01 388 445 240 279 273 325 140 77
69 3 -0.01 387 444 240 278 272 324.2 141 77
70 3 -0.01 385 443 240 278 271 323.4 142 76
71 3 -0.01 384 442 241 277 271 323 144 77
72 3 -0.01 383 441 242 277 270 322.6 145 77
73 3 -0.01 381 441 242 277 269 322 146 77
74 3 -0.01 380 440 244 278 268 321.6 147 77
75 3 -0.01 379 440 244 278 268 321.4 147 77

Control No. P-SSAR-0003 Run 4 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Valley Comfort PB Time 7:00 12% Cal: 12.0
Model: 20.2 Series PB Temp 75 22% Cal: 22.0
Tracking No.: 2253
Project No.: 0142WS013E Test Time 7:00
Test Date: 8/24/2017 Test Temp 75
Run No.: 4
Firebor) o) Weight (ory| 100
3. . B
Volume (ft’): Basis, Ib):
Fuel Piece Fuel Density
. . OK
Length (in): 13 (Ib/ft®, Dry Basis): 28.46
2x4 Crib Loading Density
. . . OK
Weight (Ib): 5.6 (Ib/f’, Wet Basis): 6.70
4x4 Crib .
Weight (Ib): 6.6 2x4 Percentage:| 46% OK

Coal Bed Range (20-25%): 2.44 - 3.05

Te:;'::e' Weight (Ib) Size Readings (Dry Basis %) Dry x‘;‘;'ght
1 1.5 2"x 4" 18.9 24.8 24.9 1.22
2 14 2% 4" 22.3 22.4 24.6 1.14
3 14 2"x 4" 22.7 22.5 21.5 1.15
4 2.9 4"x 4" 227 22.0 21.9 2.37
5 3.3 4"x 4" 18.7 20.8 20.4 2.74

Spacer Readings (Dry Basis %)

15.9 17.2
18.6 16.4
22.9 19.9
231 20.2
18.5 15.7
19.7 18.9
21.2

16.0

21.0

19.7

/%/Ci
Technician Signature:
Tl
Control No. P-SSAR-0003 Run 4 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,502 Temp: | 78 8 8 8 8 8 8 8 78 e
Verav  13.08 fisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
[) poon [ ooon [oo b ] 003 73 1.52 0.34 3 15 87 0.046 122 ] a2 440 255 277 268 325 503 317 75 67 75 72 77 | o022 | 133 | 020
1 0.145 0147 0.15 0.15 1.84 73 -1.29 1.42 73 0.7 89 0.046 12.2 4] 377 441 260 75 268 324 435 317 75 67 %5 69 76 -0.046 0.9 0.24
2 0.203 0.300 0.15 0.15 1.84 73 -1.3 1.44 73 0.7 B8 0.046 12.2 0 373 441 263 74 267 324 423 288 75 67 75 69 k't ~0.047 1.58 0.44
3 0441 0.451 0.15 0.15 1.83 3 -1.31 1.43 3 0.3 89 0.046 101 101 121 0.1 370 440 264 274 267 323 434 202 76 67 75 a9 76 -0.049 04
4 0.5%0 0.602 0.15 0.15 1.82 73 =131 1.41 73 -0.8 91 0.046 102 101 12.0 -0.1 373 438 264 274 268 323 538 329 76 67 76 69 7 -0.054 0.23
5 0.737 0.754 0.15 0.15 1.82 73 -1.3 1.42 T2 0.7 89 0.048 101 102 12.2 0.2 381 436 263 274 268 324 637 373 76 67 76 69 77 -0.051 0.05
6 0.885 0.804 0.15 0.15 1.81 3 -1.3 1.42 T2 0.7 85 0.046 101 100 11.9 0.3 BT 435 262 273 268 325 678 326 76 67 %6 69 76 -0.048 ]
7 1.033 1.055 0.15 0.15 1.81 73 -1.3 1.41 72 0.7 83 0.046 101 100 11.8 0.1 394 433 262 72 268 326 681 208 76 67 76 69 76 -0.048 0
8 1.180 1.207 0.15 0.15 1.80 73 -1.29 1.41 72 0.7 %3 0.046 100 101 11.8 0 399 432 262 a7 268 326 666 282 76 67 75 69 7% ~0.047 0
] 1.328 1.387 0.15 0.15 1.80 3 -1.28 1.41 71 0.7 83 0.046 101 100 11.8 d 402 430 260 269 268 326 656 271 76 67 75 a9 76 -0.047 0
10 1475 1.508 0.15 0.15 1.79 73 -1.28 1.40 7 0.7 82 0.046 100 101 1.7 -0.1 AD5 429 259 268 268 326 649 265 76 68 75 69 6 -0.046 ]
11 1.622 1.658 0.15 0.15 1.78 73 ~1.27 1.40 kil 0.7 82 0.048 100 100 1.7 0 407 428 257 267 267 325 646 260 76 68 5 69 76 -0.046 ]
12 1.768 1.808 0.15 0.15 177 3 -1.27 1.44 Vil 0.7 82 0.046 100 101 11.6 0.1 410 427 256 265 267 325 648 258 76 68 % 69 76 -0.046 ]
13 1916 1.959 0.15 0.15 1.78 73 -1.27 1.40 70 0.7 82 0.046 100 100 11.6 4] 412 425 255 264 267 325 648 252 76 68 %5 69 76 -0.045 0
14 2,083 2408 0.15 0.15 1.77 T2 -1.26 128 70 0.7 81 0.046 100 100 11.5 0.1 414 424 253 263 266 324 847 248 76 68 75 69 7% ~0.045 0.01
15 2210 2.260 0.15 0.15 1.76 T2 -1.26 1.40 70 0.7 81 0.046 100 101 1.5 d 416 423 252 262 266 324 650 2486 76 68 75 a9 7 0,048 -0.01
16 23587 2410 0.15 0.15 177 72 -1.26 1.40 70 0.7 81 0.046 100 100 11.5 0 A8 422 250 261 266 323 654 243 76 68 75 69 6 -0.045 -0.01
17 2503 2580 0.15 0.15 1.77 72 -1.26 1.39 69 0.7 81 0.048 100 100 11.4 0.1 421 421 249 260 265 323 658 241 75 68 5 69 77 -0.045 52 .01
18 2.650 2710 0.15 0.15 1.76 72 -1.2% 1.38 69 0.7 81 0.046 100 100 11.4 0 423 420 248 259 265 323 659 238 75 68 % 69 76 -0.044 521 -0.01
18 2797 2.860 0.15 0.15 177 72 -1.25 1.40 89 0.7 81 0.046 100 100 11.3 0.1 425 420 246 258 265 323 657 236 75 68 %5 69 7 -0.044 52 -0.01
20 2.943 3.008 0.15 0.15 1.77 T2 -1.26 128 69 0.7 81 0.046 100 100 1.3 0 427 419 245 257 265 323 655 234 75 68 75 69 7% 0,044 5.35 0.01
21 3.000 3.159 0.15 0.15 1.76 T2 -1.25 1.33 a9 0.7 80 0.046 100 100 1.3 d 428 418 244 256 264 322 653 231 75 69 75 a9 76 -0.043 521 -0.01
22 3237 3309 0.15 0.15 1.76 72 -1.25 1.38 69 0.7 80 0.046 100 100 11.2 -0.1 430 417 242 256 264 322 653 29 75 69 75 69 7 -0.043 5.4 -0.01
23 3.383 3.459% 0.15 0.15 1.77 72 ~1.24 1.39 68 0.7 80 0.048 99 100 11.2 0 431 M7 241 255 264 322 652 27 75 63 5 69 77 «0.043 534 .01
24 3530 3.608 0.15 0.15 177 72 -1.24 1.3¢ 68 0.7 80 0.046 100 100 11.2 0 432 416 240 254 263 321 649 224 75 68 % 69 76 -0.043 519 -0.01
25 3.877 3.758 0.15 0.15 1.76 72 -1.25 137 88 0.7 80 0.046 100 100 111 0.1 433 A5 239 254 263 321 648 223 75 69 %5 70 76 -0.043 5.19 -0.01
26 3.823 3.900 0.15 0.15 1.77 T2 -1.25 128 68 0.7 B0 0.046 99 101 111 0 433 415 238 253 263 320 847 220 75 68 75 70 7% ~0.043 54 0.01
27 3.970 4.088 0.15 0.15 1.77 T2 -1.25 139 a8 0.7 79 0.046 100 100 11.0 0.1 434 414 37 252 262 320 646 27 75 69 75 70 76 0,042 512 -0.01
28 4117 4,208 0.15 0.15 177 72 -1.24 1.38 68 0.7 80 0.046 100 100 11.0 0 433 413 236 252 262 319 6486 213 75 69 75 70 6 -0.042 5 -0.01
29 4,264 4357 0.15 0.15 1.76 72 ~1.24 1.37 68 0.7 80 0.048 100 100 11.0 0 434 442 235 251 262 319 646 21 75 63 5 70 76 «0.041 51 .01
30 4411 4.508 0.15 0.15 1.78 72 -1.2% 1.38 67 0.7 79 0.046 100 101 11.0 0 430 411 230 250 261 316 648 208 75 70 % 70 76 -0.032 5.02 -0.01
31 4.557 4.657 0.15 0.15 1.78 72 -1.25 1.39 87 0.7 80 0.046 99 100 10.9 0.1 428 A1 226 248 260 315 645 205 75 70 %5 70 76 -0.031 5.02 -0.01
32 4.704 4.807 0.15 0.15 1.77 T2 -1.25 138 &7 0.7 B0 0.046 100 100 10.9 0 426 410 222 246 258 312 845 204 75 70 75 70 7% ~0.031 5.08 0.01
33 4.851 4.957 0.15 0.15 177 72 -1.25 1.38 87 0.7 80 0.046 100 100 10.9 0 424 409 219 244 256 310 645 203 75 70 75 70 6 -0.031 512 -0.01
34 4338 5407 0.15 0.15 1.78 72 ~1.25 1.39 87 0.7 80 0.048 100 100 10.9 0 422 408 215 243 255 209 647 201 75 n 5 70 77 -0.030 515 .01
35 51445 5256 0.15 0.15 177 72 -1.24 1.3¢ 67 0.7 80 0.046 100 100 10.8 0.1 421 407 212 241 253 307 649 201 75 70 % 70 77 -0.030 523 -0.01
36 5281 5406 0.15 0.15 177 72 -1.25 137 87 0.7 80 0.046 99 100 10.8 4] 420 A0S 209 239 251 305 650 203 75 70 %5 70 76 -0.030 53 -0.01
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
37 5438 5556 0.15 0.15 177 72 -1.25 1.38 87 0.7 80 0.046 100 100 10.8 0 419 405 07 238 249 304 650 204 75 70 75 kil 7 -0.030 532 -0.01
38 5585 5706 0.15 0.15 1.77 72 ~1.24 1.39 87 0.7 80 0.048 100 100 0.7 0.1 47 404 204 236 248 302 651 206 75 n 5 7 76 «0.031 547 .01
38 5732 5856 0.15 0.15 177 72 -1.24 1.37 67 0.7 80 0.046 100 100 10.7 0 416 403 202 35 246 300 664 210 75 71 % kil 76 -0.031 5.63 -0.01
40 5879 6.006 0.15 0.15 1.78 72 -1.25 1.38 87 0.7 80 0.046 100 100 10.7 4] 416 Ap2 200 234 245 299 659 214 75 i %5 kil 7 -0.031 5.86 -0.01
41 6.026 6.156 0.15 0.15 1.77 T2 -1.26 128 &7 0.7 B0 0.046 100 100 10.6 0.1 416 401 198 233 244 298 668 218 75 71 75 7 k't ~0.031 6.38 0.01
42 6173 6.308 0.15 0.15 1.77 T2 -1.25 139 a7 0.7 80 0.046 100 100 10.6 d a7 400 196 232 244 298 681 224 75 ki 75 71 76 0,032 6.84 -0.01
43 6,320 6.455 0.15 0.15 1.76 72 -1.25 1.37 87 0.7 81 0.046 100 101 10.5 -0.1 419 399 194 232 244 298 686 233 75 ki 75 kil 6 -0.032 7.38 -0.01
44 6.487 6.605 0.15 0.15 1.77 72 ~1.25 1.38 87 0.7 81 0.048 100 101 0.5 0 423 398 192 232 245 293 711 238 75 ki 5 7 77 -0.033 7.583 .01
45 6.613 6.756 0.15 0.15 177 72 -1.2% 1.3¢ 67 0.7 81 0.046 100 101 10.4 0.1 427 386 121 232 247 209 724 243 75 71 % kil 77 -0.034 7.89 -0.01
46 6.760 6.905 0.15 0.15 1.76 72 -1.25 1.38 87 0.7 81 0.046 100 100 10.4 4] 432 395 189 232 249 299 735 248 75 i %5 kil 76 -0.033 8.18 -0.01
A7 6.907 7.085 0.15 0.15 1.77 T2 -1.25 137 &7 0.7 &2 0.046 100 101 10.3 0.1 438 394 188 234 251 301 753 252 75 71 75 7 7% 0,034 8.45 0.01
48 7.084 7.208 0.15 0.15 1.76 T2 -1.25 1.37 a7 0.7 83 0.046 100 101 10.2 0.1 444 93 186 234 254 302 760 255 75 ki 75 71 76 -0.034 ERal -0.01
49 7.201 7.358 0.15 0.15 1.76 72 -1.26 1.39 87 0.7 84 0.046 101 101 10.2 0 A48 392 185 235 57 303 751 57 75 ki 75 kil 6 -0.033 6.14 -0.01
50 7.348 7.504 0.15 0.15 1.75 72 ~1.25 1.38 87 0.7 84 0.048 101 100 104 0.1 450 3 184 236 259 304 737 259 75 ki 5 7 76 -0.034 5.44 .01
51 7485 7.654 0.15 0.15 1.76 72 -1.26 1.37 68 0.7 84 0.046 101 101 101 0 451 389 183 236 260 304 720 260 75 71 % kil 77 -0.034 523 -0.01
52 7842 7.804 0.15 0.15 1.75 72 -1.26 1.38 88 0.7 84 0.046 101 101 10.1 4] 451 388 182 37 261 304 706 259 75 i %5 kil 76 -0.034 5.07 -0.01
53 7.788 7.953 0.15 0.15 175 T2 -1.26 128 68 0.7 85 0.046 100 100 101 0 450 387 181 37 262 303 636 257 75 71 76 72 k't ~0.033 4.75 0.01
54 7.938 8.103 0.15 0.15 1.76 3 -1.26 1.33 a8 0.7 85 0.046 100 101 10.0 0.1 449 386G 181 237 262 303 689 256 75 ki 76 72 76 -0.034 4.74 -0.01
55 8.082 8253 0.15 0.15 1.76 73 -1.27 1.37 68 0.7 86 0.046 101 101 10.0 0 A48 385 180 237 262 302 683 255 75 ki 76 72 6 -0.034 471 -0.01
56 3.229% 3.403 0.15 0.15 1.75 73 -1.26 1.38 68 0.7 86 0.048 101 101 2.9 0.1 446 384 179 237 262 302 679 255 75 ki 76 72 77 -0.034 471 .01
57 B3.375 B3.552 0.15 0.15 1.76 3 -1.26 1.38 68 0.7 85 0.046 100 100 89 0 444 384 178 37 262 301 677 258 76 71 %6 72 77 -0.033 4.64 -0.01
58 8.522 8.702 0.15 0.15 1.76 73 -1.26 1.36 89 0.7 85 0.046 100 101 89 4] 443 383 178 37 262 301 676 255 76 i 76 72 76 -0.033 4.75 -0.01
59 8.660 8.851 0.15 0.15 175 73 -1.26 137 69 0.7 85 0.046 100 100 9.8 0.1 444 g2 177 236 261 299 676 255 76 72 76 72 k't ~0.033 4.62 0.01
60 8.816 9.002 0.15 0.15 1.75 3 -1.26 1.33 a9 0.7 85 0.046 100 101 a8 d 440 381 176 236 260 299 677 53 76 T2 76 72 76 -0.033 4.69 -0.01
61 8.964 9181 0.15 0.15 1.80 73 -1.42 1.38 69 0.7 85 0.046 101 100 2.8 0 439 380 176 236 260 298 677 255 76 72 76 72 7 -0.033 475 -0.01
62 9111 9301 0.15 0.15 1.75 73 ~1.25 1.37 69 0.7 85 0.048 100 101 9.8 0 438 380 175 236 259 293 677 255 7 72 76 72 77 -0.033 4.74 .01
63 9.258 9.450 0.15 0.15 1.75 74 -1.24 1.37 69 0.7 86 0.046 101 100 87 0.1 437 379 174 35 258 207 676 258 [£4 T2 7 72 77 -0.033 477 -0.01
64 9.405 9.601 0.15 0.15 1.75 74 -1.24 1.38 89 0.7 86 0.046 100 101 87 4] 436 379 173 234 257 296 679 255 77 72 7 72 7 -0.033 4.84 -0.01
65 9.553 9.750 0.15 0.15 175 T4 -1.24 137 69 0.7 86 0.046 101 100 87 0 435 379 173 235 256 296 681 256 77 72 77 72 k't ~0.033 4.92 0.01
66 9700 9,899 0.15 0.15 1.74 4 -1.24 1.37 a9 0.7 86 0.046 100 100 8.6 0.1 435 ars 172 234 256 295 687 27 i T2 7 73 76 -0.033 5.08 -0.01
67 9.847 10.049 0.15 0.15 1.75 74 -1.24 1.37 69 0.7 86 0.046 100 101 2.6 0 435 378 172 234 255 295 682 259 77 72 77 73 6 -0.033 511 -0.01
68 9935 10.189 0.15 0.15 1.75 74 ~1.24 1.38 69 0.7 86 0.048 101 101 8.5 0.1 4356 378 172 234 254 295 700 261 7 72 77 73 77 -0.033 532 .01
68 10.142 10.349 0.15 0.15 1.75 74 -1.2% 1.37 69 0.7 86 0.046 100 101 8.5 0 437 378 171 234 254 205 127 267 [£4 T2 7 73 77 -0.034 7.9 -0.01
70 10.289 10.498 0.15 0.15 175 T4 -1.25 1.26 69 -0.8 87 0.046 100 100 9.4 0.1 443 77 171 235 255 296 793 279 77 72 77 73 k't ~0.035 8.97 0.43
71 10.436 10.649 0.15 0.15 1.74 4 -1.25 1.37 a9 0.3 87 0.046 100 101 83 0.1 453 arr 172 237 258 299 360 202 i T2 7 73 7 0,036 8.8% 0.79
72 10.583 10.798 0.15 0.15 1.75 74 -1.25 1.38 69 -0.8 87 0.046 100 100 2.2 -0.1 464 377 172 238 260 302 885 302 77 72 77 73 78 -0.037 9.09 0.64
73 10.731 10.847 0.15 0.15 1.75 74 ~1.25 1.37 69 0.8 88 0.048 101 100 8.1 0.1 476 377 173 249 263 308 915 M1 7 72 77 73 77 -0.037 £.96 0.71
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
74 10.878 11.097 0.15 0.15 1.76 74 -1.25 1.36 69 -0.8 88 0.046 101 101 2.0 -0.1 ABY 377 174 242 266 309 933 318 77 73 77 73 78 -0.039 9.09 0.9
75 11.025 11.247 0.15 0.15 1.75 74 -1.26 1.37 69 0.8 89 0.048 101 101 8.9 0.1 499 378 175 244 70 213 950 325 7 73 77 73 78 -0.03% 913 1.16
76 11472 11.386 0.15 0.15 1.75 74 -1.2% 1.38 69 0.8 89 0.046 101 100 8.8 0.1 810 378 175 247 273 317 968 az2r [£4 73 7 73 78 -0.038 8.93 0.82
7 11.319 11.546 0.15 0.15 1.76 74 -1.25 1.36 89 -0.8 89 0.046 101 101 88 4] 519 379 177 249 278 320 949 329 77 73 7 73 78 -0.038 8.68 0.7
78 11.466 11.696 0.15 0.15 175 T4 -1.26 1.26 69 -0.8 B9 0.046 101 101 a7 0.1 526 380 178 251 280 323 939 327 77 73 78 73 k't ~0.038 8.66 0.5
79 11.613 11.846 0.15 0.15 1.75 4 -1.25 1.33 a9 0.3 89 0.046 101 101 8.6 0.1 532 381 179 254 283 326 930 324 78 73 7% 74 78 -0.038 8.42 0.35
80 11.760 11.995 0.15 0.15 1.76 74 -1.25 1.38 69 -0.8 89 0.046 101 100 8.5 -0.1 536 382 180 257 285 328 921 321 78 73 78 74 78 -0.037 8.05 0.16
81 11.807 12.145 0.15 0.15 1.77 74 -1.26 1.36 69 0.8 88 0.048 101 101 8.5 0 84¢ 383 180 258 287 330 912 M6 78 73 78 74 78 -0.037 7.84 0.09
82 12.055 12.284 0.15 0.15 1.76 74 -1.2% 1.36 69 0.8 88 0.046 101 100 8.4 0.1 8§43 384 181 261 288 3 809 311 73 73 8 74 78 -0.036 7.59 0.03
83 12.202 12.445 0.15 0.15 177 74 -1.25 1.38 89 -0.8 89 0.046 101 102 8.4 4] 5§44 386 182 262 289 333 886 307 78 73 78 74 78 -0.036 7.39 0.01
84 12.349 12.504 0.15 0.15 1.77 T4 -1.25 138 69 -0.8 B8 0.046 101 100 83 0.1 544 387 182 263 289 333 874 302 78 73 78 74 k¢l ~0.036 7.16 0
a5 12.496 12.743 0.15 0.15 1.76 4 -1.25 1.36 a9 0.3 88 0.046 101 100 a3 d 544 388 183 265 289 334 862 286 78 73 7% 74 78 -0.037 7.05 0
86 12.643 12.893 0.15 0.15 177 74 -1.26 1.36 69 -0.8 88 0.046 101 101 8.2 -0.1 543 389 183 266 290 334 850 289 78 73 78 74 78 -0.035 6.65 -0.01
87 1271 13.043 0.15 0.15 1.77 74 ~1.25 1.37 69 0.8 88 0.048 101 101 8.2 0 542 380 184 267 290 335 839 285 78 73 78 74 78 -0.035 6.57 .01
88 12.938 13.182 0.15 0.15 177 74 -1.2% 1.37 69 0.8 87 0.046 100 100 8.1 0.1 840 380 184 267 200 334 830 279 73 73 8 74 78 -0.035 6.19 -0.01
83 13.085 13.342 0.15 0.15 177 75 -1.25 1.36 70 -0.8 87 0.046 100 101 8.1 4] 5§38 391 184 268 200 334 820 274 78 T4 78 74 78 -0.035 6.19 -0.01
90 13.232 13.492 0.15 0.15 1.77 5 -1.25 137 70 -0.8 87 0.046 101 101 a1 0 536 391 184 268 290 334 811 211 78 T4 78 74 k¢l ~0.035 6.14 0.01
91 13.380 13.642 0.15 0.15 1.77 % -1.26 1.37 a9 0.3 87 0.046 100 101 8.0 0.1 533 92 185 269 280 334 303 267 78 74 7% 74 78 -0.034 6.12 -0.01
92 13.527 13.791 0.15 0.15 177 %5 -1.24 1.37 69 -0.8 87 0.046 100 100 8.0 0 530 392 185 269 290 333 795 265 78 74 78 74 79 -0.035 6.23 -0.01
93 13.675 13.941 0.15 0.15 1.77 75 ~1.25 1.36 0 0.8 87 0.048 101 101 79 0.1 528 382 185 270 290 3233 790 262 78 74 78 74 78 -0.034 6.09 .01
94 13.822 14.082 0.15 0.15 177 75 -1.24 1.38 0 0.8 87 0.046 100 101 19 0 26 383 185 270 200 333 788 260 73 74 8 74 78 -0.033 6.1 -0.01
95 13.969 14.241 0.15 0.15 1.78 75 -1.25 137 70 -0.8 88 0.046 100 100 79 4] 5§23 393 185 79 289 332 781 260 78 T4 78 74 7 -0.033 6.29 -0.01
96 14.116 14.30 0.15 0.15 1.76 5 -1.25 1.26 70 -0.8 87 0.046 100 101 78 0.1 522 393 185 70 289 332 778 257 78 T4 78 75 k¢l ~0.032 6.2¢ 0.01
97 14.264 14.841 0.15 0.15 1.78 % -1.24 1.36 70 0.3 88 0.046 101 101 7.8 d 519 93 185 271 289 331 77 255 78 74 7% 75 78 0,032 6.26 -0.01
98 14.411 14.691 0.15 0.15 1.78 %5 -1.25 1.38 70 -0.8 87 0.046 100 101 78 0 517 393 185 271 289 331 775 255 78 74 78 75 79 -0.032 6.42 -0.01
99 14.558 14.840 0.15 0.15 1.79 75 -1.26 1.38 0 0.8 87 0.048 100 100 78 0 515 383 185 211 289 3 774 253 78 74 78 75 79 «0.032 638 .01
100 14.706 14.980 0.15 0.15 1.7¢ 75 -1.2% 1.37 0 0.8 86 0.046 101 100 1.7 0.1 814 382 185 271 289 330 774 253 73 74 8 75 78 -0.032 6.19 -0.01
101 14.853 15.140 0.15 0.15 1.79 75 -1.24 1.36 70 -0.8 87 0.046 100 101 77 4] §12 392 185 79 289 330 774 251 78 T4 78 75 7 -0.032 6.47 -0.01
102 15.000 15.20 0.15 0.15 1.78 5 -1.25 138 70 -0.8 86 0.046 100 101 786 0.1 510 392 185 70 289 329 773 251 78 T4 78 75 k] ~0.031 6.52 0.01
103 15.148 15.440 0.15 0.15 1.79 % -1.25 1.37 70 0.3 86 0.046 101 100 1.6 d 510 92 185 271 289 329 773 250 78 74 7% 75 78 0,032 6.54 -0.01
104 15.295 15.590 0.15 0.15 1.78 %5 -1.25 1.37 70 -0.8 87 0.046 100 101 76 0 509 391 185 210 289 329 774 250 78 74 78 75 78 -0.032 6.56 -0.01
105 15.443 15.740 0.15 0.15 1.78 75 ~1.24 1.36 0 0.8 87 0.048 101 101 75 0.1 508 3 185 211 289 329 776 25¢ 78 74 78 75 79 «0.032 6.81 .01
106 15.580 15.880 0.15 0.15 1.78 75 -1.2% 1.38 0 0.8 87 0.046 100 101 15 0 807 381 185 270 200 329 780 248 73 74 8 75 78 -0.031 6.9 -0.01
107 15.737 16.04¢ 0.15 0.15 1.78 5 -1.25 137 70 -0.8 B8 0.046 100 101 75 0 506 390 185 a7 290 328 787 250 78 T4 78 75 k] ~0.031 7.3 0.01
108 15.885 16.189 0.15 0.15 1.77 % -1.25 1.36 70 0.3 87 0.046 101 100 7.4 0.1 507 90 185 270 280 328 785 250 78 74 7% 75 79 0,032 7.46 -0.01
109 16.032 16.340 0.15 0.15 177 %5 -1.25 1.37 70 -0.8 87 0.046 100 101 74 0 508 389 185 271 291 329 803 251 78 74 78 75 79 -0.032 7.61 -0.01
110 16.179 16.489 0.15 0.15 1.78 75 ~1.24 1.37 0 0.8 87 0.048 100 100 73 0.1 8¢ 389 185 211 k) 329 811 252 78 74 78 75 79 «0.032 7.7 ]
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
111 16.327 16.639 0.15 0.15 177 %5 -1.26 1.36 70 -0.8 87 0.046 101 101 73 0 511 389 185 272 292 330 819 252 78 74 78 75 79 -0.032 777 ]
112 16.474 16.789 0.15 0.15 1.75 75 ~1.25 1.35 0 0.8 87 0.048 100 101 73 0 513 388 186 272 293 330 827 255 78 74 78 75 79 «0.032 7.81 0.02
113 16.621 16.939 0.15 0.15 177 75 -1.2% 1.37 Vil 0.8 88 0.046 100 100 1.2 0.1 8§16 388 186 272 203 3 832 258 73 74 8 75 79 -0.031 .72 0.02
114 16.769 17.088 0.15 0.15 1.76 75 -1.25 137 70 -0.8 87 0.046 101 100 7.2 4] §18 388 186 73 204 332 837 256 78 % 7% 75 7 -0.032 7.92 0.02
115 16.916 17.238 0.15 0.15 175 5 -1.25 1.26 70 -0.8 87 0.046 100 101 71 0.1 520 387 187 73 285 332 340 257 78 75 7% 75 k] ~0.033 7.7 0
116 17.063 17.388 0.15 0.15 1.74 % -1.25 1.36 70 0.3 87 0.046 100 101 71 d 523 BT 188 274 285 333 842 259 78 78 kel 75 79 -0.033 7.6 0
117 17.240 17.538 0.15 0.15 1.75 %5 -1.24 1.37 70 -0.8 87 0.046 100 101 70 -0.1 525 387 188 274 296 334 842 260 78 75 79 75 79 -0.033 7.62 -0.01
118 17.358 17.688 0.15 0.15 1.75 75 ~1.25 1.37 0 0.8 87 0.048 101 101 7.0 0 827 387 189 275 296 335 843 260 78 7 7% 75 79 -0.033 7.74 .01
119 17.505 17.837 0.15 0.15 1.75 75 -1.24 1.36 0 0.8 87 0.046 100 100 7.0 0 28 387 189 275 207 335 843 259 73 5 79 75 79 -0.033 7.56 -0.01
120 17.653 17.988 0.15 0.15 1.75 75 -1.24 137 70 -0.8 86 0.046 101 101 8.9 0.1 530 387 189 276 207 336 845 259 78 % 7% 75 7 -0.033 7.7 -0.01
121 17.80¢ 18.137 0.15 0.15 175 5 -1.24 137 70 -0.8 87 0.046 100 100 6.9 0 532 387 190 276 297 336 346 257 78 75 7% 75 k] ~0.033 7.78 0.01
122 17.948 18.287 0.15 0.15 1.75 % -1.24 1.37 70 0.3 87 0.046 101 101 6.8 0.1 533 386G 190 217 208 337 347 27 78 78 kel 76 79 -0.033 8 0
123 18.096 18.437 0.15 0.15 1.74 %5 -1.24 1.36 70 -0.8 87 0.046 101 101 8.8 0 534 386 191 277 298 337 845 255 78 75 79 76 79 -0.033 7.66 ]
124 18.243 18.588 0.15 0.15 1.75 76 ~1.24 1.37 0 0.8 87 0.048 100 101 8.7 0.1 835 386 192 278 298 338 845 252 78 7 7% 76 79 -0.033 7.58 .01
125 18.380 18.737 0.15 0.15 1.76 75 -1.2% 1.38 Vil 0.8 87 0.046 100 100 8.7 0 837 385 192 278 208 333 861 251 73 5 79 76 80 -0.033 7.58 -0.01
126 18.538 18.886 0.15 0.15 177 76 -1.24 1.36 7 -0.8 87 0.046 101 100 8.7 4] 5§38 385 192 78 208 338 854 250 78 % 7% 76 80 -0.033 7.85 -0.01
127 18.685 19.036 0.15 0.15 1.76 76 -1.24 1.26 71 -0.8 87 0.046 100 100 6.6 0.1 540 385 193 78 298 339 356 250 78 75 7% 76 30 ~0.033 7.77 0.01
128 18.833 16.187 0.15 0.15 1.77 %6 -1.25 1.37 71 0.3 87 0.046 101 101 6.6 d 542 384 193 279 208 33¢ 356 2486 78 78 kel 76 30 -0.033 7.67 -0.01
129 18.980 18.336 0.15 0.15 177 76 -1.25 1.37 7 -0.8 87 0.046 100 100 8.6 0 543 384 193 278 297 339 855 246 78 75 79 76 80 -0.033 7.92 -0.01
130 18.128 18.486 0.15 0.15 1.77 76 ~1.25 1.37 kil 0.8 87 0.048 101 100 8.5 0.1 544 383 194 279 297 339 885 243 78 7 7% 76 80 «0.032 7.9 .01
131 18.275 18.636 0.15 0.15 177 76 -1.2% 1.36 Vil 0.8 87 0.046 100 100 8.5 0 845 382 194 279 207 339 864 242 79 5 79 76 80 -0.033 7.64 -0.01
132 19.422 19.786 0.15 0.15 177 76 -1.25 1.38 7 -0.8 87 0.046 100 100 6.4 0.1 546 382 194 79 207 340 853 241 79 % 7% 76 80 -0.032 7.7 -0.01
133 19.57¢ 19.935 0.15 0.15 1.77 76 -1.25 137 71 -0.8 86 0.046 101 100 6.4 0 547 381 194 79 296 339 852 241 79 75 7% 76 30 ~0.032 7.72 0.01
134 16.718 20,085 0.15 0.15 1.78 %6 -1.25 1.36 71 0.3 87 0.046 101 100 6.4 d 547 380 194 279 286 33¢ 851 241 79 78 kel 76 30 0,032 7.83 -0.01
135 19.865 20.235 0.15 0.15 177 76 -1.26 1.36 7 -0.8 87 0.046 100 100 8.3 -0.1 548 379 194 279 296 339 851 238 79 75 79 76 80 -0.032 7.83 -0.01
136 20.012 20.385 0.15 0.15 1.77 76 ~1.25 1.37 kil 0.8 87 0.048 100 100 8.3 0 548 378 195 279 296 339 850 238 7% 7 7% 76 79 «0.032 7.84 .01
137 20.160 20.535 0.15 0.15 177 76 -1.2% 1.36 Vil 0.8 87 0.046 101 100 6.3 0 8§49 377 195 279 206 339 860 237 79 5 79 76 79 -0.031 7.65 -0.01
138 20.307 20.684 0.15 0.15 177 76 -1.26 1.35 7 -0.8 86 0.046 100 100 8.2 0.1 549 377 195 79 205 339 851 237 79 % 7% 76 7 -0.031 7.84 -0.01
139 20.454 20.835 0.15 0.15 1.78 76 -1.25 137 71 -0.8 87 0.046 100 101 6.2 0 549 376 195 79 285 339 851 236 79 75 7% 76 k] ~0.032 8.0¢ 0.01
140 20,602 20,984 0.15 0.15 1.78 %6 -1.25 1.37 71 0.3 87 0.046 101 100 6.2 d 549 ars 195 280 285 33¢ 851 234 79 78 kel 76 79 0,032 7.85 0
141 20.749 21.134 0.15 0.15 1.78 76 -1.25 1.36 7 -0.8 87 0.046 100 100 8.1 -0.1 549 374 196 279 295 339 851 234 79 75 79 76 79 -0.031 7.86 -0.01
142 20.896 21.284 0.15 0.15 1.78 76 ~1.24 1.35 kil 0.8 88 0.048 100 100 8.1 0 549 373 196 280 294 338 852 233 7% 7 7% 76 79 «0.031 7.98 .01
143 21.044 21.434 0.15 0.15 1.78 76 -1.2% 1.37 T2 0.8 87 0.046 101 100 8.0 0.1 850 373 196 279 204 333 863 233 79 5 79 76 79 -0.031 8.12 ]
144 21101 21.582 0.15 0.15 1.78 76 -1.25 137 72 -0.8 87 0.046 100 99 8.0 0 550 a7z 196 280 284 338 854 232 79 75 7% 76 k] ~0.031 7.93 0
145 21,339 24,733 0.15 0.15 1.77 %6 -1.26 1.36 72 0.3 88 0.046 101 100 .0 d 550 an 196 280 283 338 356 233 79 78 a0 76 79 -0.031 8.13 0
146 21.486 21.883 0.15 0.15 177 76 -1.25 1.37 72 -0.8 88 0.046 100 100 59 -0.1 551 370 197 280 293 338 858 232 79 75 80 76 79 -0.031 8.31 ]
147 214833 22.033 0.15 0.15 1.77 76 ~1.25 1.37 T2 0.8 87 0.048 100 100 59 0 552 370 197 280 293 338 860 234 7% 7 80 76 79 «0.032 814 0.0
Conlrol No. P-SSAR-0003 Run 4 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
148 21.784 22182 0.15 0.15 177 7 -1.24 1.37 72 -0.8 88 0.046 101 100 5.8 -0.1 553 369 197 280 293 338 863 234 79 75 80 76 79 -0.031 8.31 0.02
149 21.328 22.332 0.15 0.15 1.77 77 ~1.24 1.36 T2 0.8 88 0.048 100 100 58 0 554 368 198 280 293 339 866 236 7% 7 80 76 79 «0.031 8.62 0.03
150 22,075 22482 0.15 0.15 1.76 7 -1.2% 1.37 T2 0.8 88 0.046 100 100 58 0 855 368 198 280 203 339 870 234 79 5 80 76 80 -0.032 8.23 0.07
151 22,223 22.832 0.15 0.15 177 77 -1.25 137 72 -0.8 88 0.046 101 100 57 0.1 556 367 198 280 202 339 875 236 79 6 80 77 7 -0.032 8.58 0.14
152 22.37¢ 22,782 0.15 0.15 1.76 77 -1.25 135 72 -0.8 87 0.046 100 100 87 0 558 366 199 280 292 339 378 236 79 76 a0 7 30 ~0.032 8.64 0.25
183 22.817 22,931 0.15 0.15 1.76 7 -1.25 1.35 72 0.3 87 0.046 100 99 8.6 0.1 559 366 199 281 202 33¢ 379 236 i 76 7% [£4 30 0,032 8.68 0.33
154 22.665 23.082 0.15 0.15 1.75 7 -1.24 1.37 72 -0.8 87 0.046 101 101 5.6 0 560 365 199 280 292 339 879 236 75 76 75 77 80 -0.032 8.52 0.42
158 22.812 23.231 0.15 0.15 1.76 77 ~1.24 1.37 T2 0.8 88 0.048 100 100 56 0 561 365 200 280 292 340 879 234 73 7% 73 77 79 «0.032 8.57 0.57
156 22,859 23.381 0.15 0.15 1.75 7 -1.24 1.36 T2 0.8 88 0.046 100 100 55 0.1 8§62 364 200 280 202 340 878 233 72 76 T2 i 80 -0.032 8.7 0.64
157 23.106 23.531 0.15 0.15 1.75 77 -1.24 137 72 -0.8 87 0.046 100 100 55 4] 564 363 201 280 202 340 877 233 kil 6 7 77 80 -0.032 8.37 0.77
158 23.254 23.681 0.15 0.15 175 77 -1.24 138 72 -0.8 B8 0.046 101 100 5.4 0.1 564 363 201 281 292 340 876 234 7 76 70 7 30 ~0.032 8.61 0.76
159 23.401 23.830 0.15 0.15 1.75 7 -1.25 1.37 3 0.3 88 0.046 100 99 &4 d 565 362 202 280 202 340 375 233 70 76 a9 [£4 30 0,032 8.38 0.87
160 23.549 23.980 0.15 0.15 1.74 7 -1.24 1.36 73 -0.8 87 0.046 101 100 83 -0.1 566 362 02 280 292 340 874 232 70 76 69 77 80 -0.032 8.59 0.88
161 23.697 24431 0.15 0.15 1.74 77 ~1.25 1.36 T2 0.8 88 0.048 101 101 53 0 566 361 203 281 292 341 872 232 69 7% 69 77 80 «0.032 845 0.97
162 23.845 24.281 0.15 0.15 1.74 7 -1.2% 1.37 3 0.8 88 0.046 101 100 52 0.1 867 361 203 280 202 341 871 23 a9 76 69 i 80 -0.032 8.3 0.89
163 23.993 24.430 0.15 0.15 1.74 77 -1.25 137 73 -0.8 88 0.046 101 99 52 4] 567 360 204 280 201 340 869 231 69 6 89 77 7 -0.032 8.37 1.24
164 24.140 24.580 0.15 0.15 1.76 77 -1.24 1.26 73 -0.8 B8 0.046 100 100 52 0 567 360 204 280 281 340 366 231 69 76 69 7 30 ~0.032 8.45 1.43
165 24,288 24.734 0.15 0.15 1.74 7 -1.24 1.36 3 0.3 88 0.046 101 101 8.1 0.1 566 359 205 281 202 344 8363 231 69 77 a9 [£4 30 0,032 8.27 1.66
166 24435 24.880 0.15 0.15 1.76 7 -1.25 1.37 73 -0.8 87 0.046 100 99 8.0 -0.1 566 359 205 281 292 341 859 228 69 7 69 77 81 -0.032 7.99 1.76
167 24.583 25.030 0.15 0.15 1.77 77 ~1.24 1.36 73 0.8 87 0.048 101 100 5.0 0 566 358 206 281 292 341 864 228 69 k't 69 77 79 -0.033 8.1 1.63
168 24,730 25.180 0.15 0.15 177 7 -1.24 1.35 3 0.8 87 0.046 100 100 50 0 864 358 206 281 202 340 862 228 a9 7 69 i 81 -0.032 8.14 1.5
169 24.878 25.331 0.15 0.15 177 77 -1.25 137 73 -0.8 88 0.046 101 101 4.9 0.1 564 357 207 281 202 340 851 227 69 7 89 78 80 -0.032 8.05 1.46
170 25.025 25.480 0.15 0.15 1.77 77 -1.25 137 73 -0.8 B8 0.046 100 99 4.9 0 563 357 207 281 283 340 851 225 69 77 69 78 81 ~0.032 8.12 1.37
171 25473 25.630 0.15 0.15 1.77 7 -1.24 1.35 3 0.3 87 0.046 101 100 4.8 0.1 562 356 207 281 283 340 350 225 69 77 a9 73 31 0,032 8.0% 1.43
172 25321 25.780 0.15 0.15 177 7 -1.25 1.36 73 -0.8 87 0.046 101 100 4.8 0 562 356 208 281 293 340 849 225 69 7 69 78 80 -0.032 8.1 1.5
173 25.468 25.330 0.15 0.15 1.76 77 ~1.25 1.37 73 0.8 88 0.048 100 100 4.8 0 561 355 208 282 294 340 849 225 69 k't 69 78 79 «0.032 811 1.48
174 25.616 26.079 0.15 0.15 1.76 7 -1.2% 1.37 3 0.8 88 0.046 101 99 47 0.1 860 354 209 282 204 340 848 225 a9 7 69 78 79 -0.032 8.15 1.52
175 25763 26,229 0.15 0.15 177 78 -1.24 1.35 73 -0.8 88 0.046 100 100 A7 4] 560 354 209 282 204 340 847 225 69 7 89 78 81 -0.031 8.2 1.56
176 25.911 26379 0.15 0.15 1.77 78 -1.25 137 73 -0.8 B8 0.046 100 100 4.6 0.1 559 353 209 282 285 340 346 224 69 77 70 78 30 ~0.032 8.12 1.5
177 26.068 26.529 0.15 0.15 1.77 8 -1.25 1.37 3 0.3 88 0.046 100 100 4.6 d 558 353 219 282 285 340 345 223 69 77 70 73 30 -0.031 8.0 1.44
178 26.205 26.679 0.15 0.15 177 78 -1.24 1.36 73 -0.8 88 0.046 100 100 4.5 -0.1 558 353 290 282 295 340 845 223 69 7 70 78 81 -0.031 8 1.52
179 26.353 26.829 0.15 0.15 1.77 78 ~1.24 1.35 73 0.8 88 0.048 100 100 4.5 0 857 352 21 282 295 339 843 222 70 k¢l 0 78 80 «0.031 7.75 1.34
180 26.500 26.880 0.15 0.15 177 7% -1.2% 1.37 3 0.8 88 0.046 100 101 4.5 0 856 352 211 283 205 339 843 222 70 78 0 78 80 -0.031 8.2 1.35
181 26.648 27.128 0.15 0.15 1.77 78 -1.24 137 73 -0.8 B8 0.046 100 99 4.4 0.1 556 351 212 283 285 339 842 220 70 78 70 78 30 ~0.031 8.16 1.32
182 26.796 27.278 0.15 0.15 1.77 8 -1.24 1.36 3 0.3 88 0.046 100 100 4.4 d 555 351 213 283 286 340 341 222 70 78 70 73 31 -0.031 8.1 1.35
183 26.943 27.428 0.15 0.15 177 78 -1.24 1.36 73 -0.8 87 0.046 100 100 43 -0.1 554 350 213 283 296 339 841 220 70 78 70 78 81 -0.031 8.12 1.31
184 27.0%1 27.579 0.15 0.15 1.77 78 ~1.25 1.37 73 0.8 88 0.048 100 101 4.3 0 553 350 213 283 296 339 840 219 70 k¢l kil 78 81 «0.031 7.96 1.28
Conlrol No. P-SSAR-0003 Run 4 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
185 27.238 271728 0.15 0.15 1.76 78 -1.25 1.37 73 -0.8 87 0.046 100 99 43 0 553 349 214 283 296 339 839 218 70 78 7 78 80 -0.031 8.05 1.32
186 27.385 27.878 0.15 0.15 1.77 78 ~1.24 1.36 73 0.8 87 0.048 100 100 4.3 0 552 349 215 283 296 339 837 218 70 k¢l kil 79 80 «0.031 8.05 1.37
187 27.533 28.028 0.15 0.15 1.76 7% -1.2% 1.37 3 0.8 85 0.046 100 100 4.2 0.1 851 348 216 284 207 339 834 27 70 78 Vil 79 79 -0.031 7.96 1.35
188 27.681 28.178 0.15 0.15 1.76 78 -1.25 137 73 -0.8 84 0.046 100 100 4.2 4] 550 348 216 283 207 339 833 218 70 78 7 79 80 -0.031 7.92 1.3
189 27.828 28.328 0.15 0.15 175 78 -1.25 1.26 73 -0.8 85 0.046 99 100 41 0.1 549 348 216 283 297 339 832 215 7 78 71 7% k] ~0.031 7.9 1.27
190 27.975 28.478 0.15 0.15 1.75 8 -1.24 1.35 3 0.3 B84 0.046 99 100 41 d 548 a7 27 283 287 338 330 215 kil 78 71 79 79 -0.031 8 1.37
191 28,123 28.629 0.15 0.15 1.75 78 -1.25 1.37 73 -0.8 83 0.046 100 100 4.0 -0.1 547 347 7 283 297 338 828 21 kil 78 7 79 79 -0.031 8.14 1.23
192 28.271 28.778 0.15 0.15 1.74 78 ~1.24 1.37 73 0.8 84 0.048 100 99 4.0 0 847 346 218 283 297 338 827 21 7 k¢l kil 79 78 -0.030 8.1 1.15
183 28.419 28.828 0.15 0.15 1.75 7% -1.24 1.36 3 0.8 83 0.046 100 100 4.0 0 845 346 218 283 207 333 824 210 71 79 T2 79 79 -0.030 8.1 1.08
194 28.567 29.078 0.15 0.15 1.75 78 -1.24 1.36 73 -0.8 83 0.046 100 100 39 0.1 5§44 346 219 283 208 338 823 209 kil 79 72 79 7 -0.030 8.22 1.08
195 28.716 20,228 0.15 0.15 175 78 -1.24 138 73 -0.8 %3 0.046 101 100 3.9 0 543 345 219 283 298 338 321 206 7 79 72 7% 30 ~0.030 8.15 0.04
196 28.863 20,378 0.15 0.15 1.77 8 -1.25 1.37 3 0.3 83 0.046 99 100 39 d 541 45 220 283 208 337 318 205 kil 79 72 79 79 0,029 8.12 0.88
197 29.011 29.528 0.15 0.15 1.76 78 -1.24 1.36 73 -0.8 83 0.046 100 100 3.8 -0.1 549 344 221 283 298 337 817 204 kil 7 72 79 79 -0.029 8.24 0.82
198 29.159 29.680 0.15 0.15 1.77 78 ~1.24 1.38 73 0.8 83 0.048 100 101 3.8 0 529 344 a1 282 298 3337 815 204 7 k] T2 79 78 0,028 843 0.79
199 29.307 29.829 0.15 0.15 177 7% -1.2% 1.37 3 0.8 83 0.046 100 99 3.8 0 8§38 344 222 282 208 337 813 203 71 79 T2 79 79 -0.028 8.34 0.69
200 29.455 29.979 0.15 0.15 177 78 -1.24 1.36 73 -0.8 83 0.046 100 100 38 4] 5§36 343 222 282 208 336 811 203 kil 79 72 79 7 -0.028 8.31 0.69
20 20.602 30,129 0.15 0.15 1.77 78 -1.24 137 73 -0.8 %3 0.046 100 100 a7 0.1 536 343 223 282 298 336 309 203 7 79 72 7% k] ~0.020 8.51 0.65
202 29,761 30.280 0.15 0.15 1.77 8 -1.24 1.33 3 0.3 83 0.046 100 100 7 d 535 43 224 283 289 337 308 201 kil 79 72 79 79 0,029 8.28 0.64
203 29.899 30.429 0.15 0.15 1.78 78 -1.24 1.37 73 -0.8 82 0.046 100 99 3.7 0 533 342 224 283 299 336 806 201 kil 7 72 79 78 -0.029 8.57 0.62
204 30.046 30.579 0.15 0.15 1.78 78 ~1.25 1.36 73 0.8 82 0.048 99 100 3.6 0.1 532 342 225 283 299 336 804 201 7 k] T2 79 78 0,028 828 0.59
205 30.184 30730 0.15 0.15 1.78 7% -1.24 1.37 3 0.8 83 0.046 100 100 3.6 0 831 341 225 283 209 336 803 201 71 79 T2 79 79 -0.028 8.73 0.61
206 30.342 30.880 0.15 0.15 1.78 78 -1.24 137 73 -0.8 82 0.046 100 100 38 4] 529 341 225 283 209 335 802 200 kil 79 72 79 7 -0.028 8.5 0.61
207 30.400 31.03¢ 0.15 0.15 1.78 78 -1.25 1.26 73 -0.8 %3 0.046 100 100 3.6 0 529 341 226 283 300 336 300 200 7 78 72 7% k] ~0.028 8.61 0.62
208 30,638 31.180 0.15 0.15 1.77 8 -1.24 1.36 3 0.3 82 0.046 100 100 .5 0.1 528 40 227 283 300 336 788 199 kil 77 72 79 79 0,029 8.37 0.62
209 30.786 31.334 0.15 0.15 177 78 -1.25 1.38 73 -0.8 82 0.046 100 100 3.5 0 527 340 228 283 300 336 798 199 kil 7 72 79 79 -0.029 8.33 0.64
210 30.833 31.480 0.15 0.15 1.76 78 ~1.25 1.37 73 0.8 83 0.048 99 99 3.5 0 525 339 228 283 300 335 797 199 7 7% T2 78 79 0,028 832 0.73
211 31.081 31.630 0.15 0.15 177 7% -1.2% 1.37 3 0.8 83 0.046 100 100 3.4 0.1 25 339 228 283 300 335 798 197 71 76 T2 78 78 -0.028 8.57 0.86
212 34.229 34.781 0.15 0.15 1.76 78 -1.25 137 73 -0.8 83 0.046 100 100 34 4] 524 339 228 283 301 335 793 199 kil % 72 78 7 -0.028 821 0.95
213 31.377 31.931 0.15 0.15 175 78 -1.25 138 73 -0.8 &2 0.046 100 100 3.4 0 522 338 229 283 3 335 781 196 7 75 72 78 k] ~0.028 8.26 0.09
214 31.826 32.081 0.15 0.15 1.75 8 -1.24 1.36 3 0.3 82 0.046 100 100 34 d 521 38 230 283 301 335 788 196 kil 74 72 73 78 0,029 8.36 1.06
215 31.673 32.234 0.15 0.15 1.75 78 -1.24 1.36 73 -0.8 82 0.046 100 100 3.3 -0.1 520 337 230 282 301 334 788 196 kil 74 72 77 78 -0.028 7.98 1.16
216 31.821 32.382 0.15 0.15 1.75 78 ~1.25 1.38 73 0.8 83 0.048 100 100 33 0 519 337 ) 282 301 334 785 195 7 74 T2 77 78 0,028 &2 1.23
247 31.869 32,532 0.15 0.15 1.76 7% -1.2% 1.37 3 0.8 82 0.046 100 100 33 0 817 336 23 282 301 333 783 195 71 73 T2 i 78 -0.028 8.1 1.34
218 32.417 32.682 0.15 0.15 175 78 -1.25 1.26 73 -0.8 &2 0.046 100 100 3.2 0.1 516 336 231 282 3 333 781 195 7 73 72 7 k¢l ~0.028 8.1 1.39
219 32.265 32.833 0.15 0.15 1.77 8 -1.25 1.37 3 0.3 82 0.046 100 100 3.2 d 515 35 232 281 301 333 778 194 kil 73 72 [£4 78 -0.028 821 1.46
220 32.413 32.983 0.15 0.15 1.78 78 -1.24 1.38 73 -0.8 83 0.046 100 100 3.2 0 514 335 232 281 301 333 77 194 kil 72 72 76 78 -0.028 8.16 1.44
221 32.561 33.133 0.15 0.15 1.77 78 ~1.25 1.36 73 0.8 82 0.048 100 100 34 0.1 513 334 232 281 301 332 776 194 7 72 T2 76 78 -0.028 823 1.38
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
222 32.709 33.283 0.15 0.15 177 78 -1.25 1.36 73 -0.8 82 0.046 100 100 34 0 512 334 233 281 300 332 778 194 kil 72 72 76 78 -0.028 817 1.28
223 32.857 33.434 0.15 0.15 1.77 78 ~1.25 1.38 73 0.8 82 0.048 100 100 34 0 51 333 233 281 300 332 775 192 7 72 T2 76 78 -0.028 815 1.25
224 33.005 33.583 0.15 0.15 177 7% -1.2% 1.37 3 0.8 82 0.046 100 99 3.1 0 810 333 234 281 301 332 773 192 71 T2 T2 75 78 -0.028 8.32 1.23
225 33.153 33.734 0.15 0.15 1.76 78 -1.25 137 72 -0.8 82 0.046 100 100 30 0.1 509 333 234 280 301 331 772 191 kil i 72 75 7 -0.027 8.33 1.07
226 33.300 33.884 0.15 0.15 1.78 78 -1.25 137 72 -0.8 &2 0.046 99 100 3.0 0 508 332 234 280 3 331 77t 190 7 71 72 75 k¢l ~0.027 8.45 0.5
227 33.448 34.034 0.15 0.15 1.78 8 -1.25 1.33 72 0.3 82 0.046 100 100 3.0 d 507 32 35 280 300 331 769 189 kil ki 72 75 78 -0.027 8.44 0.8
228 33.596 34.184 0.15 0.15 1.78 78 -1.25 1.36 72 -0.8 82 0.046 100 100 3.0 0 506 331 235 280 300 330 768 187 kil ki 72 74 79 -0.027 871 0.64
229 33.744 34.334 0.15 0.15 1.78 78 ~1.25 1.36 T2 0.8 83 0.048 100 100 3.0 0 504 330 235 279 300 330 768 186 7 ki T2 74 79 -0.026 8.52 0.45
230 33.882 34.486 0.15 0.15 177 7% -1.2% 1.38 T2 0.8 82 0.046 100 101 29 0.1 8§04 330 235 279 209 329 767 186 71 71 T2 74 78 -0.026 8.6 0.38
231 34.038% 34.635 0.15 0.15 177 78 -1.24 1.38 72 -0.8 82 0.046 99 99 29 4] 502 329 235 79 209 329 766 186 kil 70 72 74 75 -0.027 8.48 0.26
232 34.187 34.785 0.15 0.15 1.77 78 -1.25 137 72 -0.8 &2 0.046 100 100 29 0 502 329 236 79 298 329 764 185 7 70 72 74 7 ~0.026 8.63 021
233 34,335 34,936 0.15 0.15 1.77 8 -1.24 1.37 3 0.3 83 0.046 100 100 29 d 500 328 236 278 208 328 761 183 kil 70 72 73 5 -0.026 8.33 o1
234 34.483 35.086 0.15 0.15 1.76 78 -1.25 1.38 73 -0.8 82 0.046 100 100 28 -0.1 498 328 236 278 298 328 758 182 kil 70 72 73 % -0.026 8.57 0.07
235 34.630 35.236 0.15 0.15 1.77 78 ~1.25 1.37 73 0.8 83 0.048 99 100 28 0 497 327 37 277 297 327 754 182 7 n T2 73 75 -0.026 &.44 0.03
236 34.778 35.387 0.15 0.15 1.75 7% -1.24 1.36 3 0.8 82 0.046 100 100 28 0 495 326 237 2i7 207 326 748 181 71 70 T2 73 76 -0.025 8.33 0.01
237 34.826 35.538 0.15 0.15 1.75 78 -1.25 137 73 -0.8 82 0.046 100 100 28 4] 493 326 237 77 206 326 742 180 kil 70 72 73 76 -0.025 8.46 0
238 35.072 35.687 0.15 0.15 175 78 -1.24 138 73 -0.8 &2 0.046 99 99 28 0 490 325 237 276 296 325 735 178 7 70 72 73 7% ~0.025 8.05 0
239 35.222 35.838 0.15 0.15 1.74 8 -1.24 1.37 3 0.3 82 0.046 101 100 2.8 d 488 325 37 276 285 324 728 177 kil 70 72 72 76 0,028 8 0
240 35.370 35.989 0.15 0.15 1.74 78 -1.25 1.38 73 -0.8 82 0.046 100 100 28 0 485 324 37 275 295 323 721 176 kil 70 73 72 6 -0.028 8.14 ]
241 35.518 36.139 0.15 0.15 1.76 78 ~1.25 1.39 73 0.8 82 0.048 100 100 28 0 482 324 236 275 294 322 714 176 7 n T2 72 76 0,024 8.05 ]
242 35.666 36.289 0.15 0.15 1.75 7% -1.2% 1.37 3 0.8 82 0.046 100 100 27 0.1 479 323 237 274 203 321 707 175 71 68 3 72 76 -0.025 7.84 ]
243 35.814 36.440 0.15 0.15 177 78 -1.25 1.36 73 -0.8 83 0.046 100 100 27 4] 476 322 236 274 203 320 701 173 kil 69 72 72 76 -0.025 7.85 0
244 35.062 36.501 0.15 0.15 1.77 78 -1.25 138 73 -0.8 &2 0.046 100 100 27 0 473 322 236 74 292 319 635 175 7 68 73 72 7% 0,024 7.72 0
245 36.109 36.741 0.15 0.15 1.77 8 -1.25 1.33 3 0.3 82 0.046 99 100 27 d 470 a1 236 272 281 318 689 173 kil 69 3 71 76 -0.024 7.6 0
246 36.257 36.892 0.15 0.15 1.78 78 -1.25 1.36 73 -0.8 82 0.046 100 100 27 0 467 320 236 272 290 37 683 172 kil 69 73 kil 7 -0.023 7.43 ]
247 36.406 37.043 0.15 0.15 1.77 78 ~1.25 1.38 T4 0.8 82 0.048 101 100 27 0 464 320 235 211 289 316 678 172 7 63 73 7 77 0,024 7.48 ]
248 36.553 37.183 0.15 0.15 1.78 7% -1.2% 1.38 4 0.8 82 0.046 99 99 27 0 461 319 235 271 289 315 672 172 71 68 3 kil 77 -0.023 7.38 ]
249 36.701 37.343 0.15 0.15 1.76 78 -1.24 137 74 -0.8 82 0.046 100 99 27 4] 457 319 235 79 288 314 668 171 kil 68 73 kil 7 -0.023 7.45 0
250 36.849 37.404 0.15 0.15 1.78 78 -1.25 137 74 -0.8 &2 0.046 100 100 27 0 454 M 234 269 287 312 664 171 7 68 73 7 k't ~0.023 7.56 0
2% 36.996 37.644 0.15 0.15 1.78 8 -1.25 1.33 74 0.3 82 0.046 99 99 27 d 451 a7 234 269 286 311 660 171 kil 68 3 70 7 -0.023 7.3% 0
252 37.144 37.795 0.15 0.15 1.78 78 -1.24 1.36 74 -0.8 82 0.046 100 100 26 -0.1 A48 317 234 268 285 310 658 171 kil 68 73 70 7 -0.023 7.49 ]
253 37.292 37.845 0.15 0.15 1.78 78 ~1.24 1.37 T4 0.8 82 0.048 100 99 26 0 445 316 233 268 285 209 657 172 7 68 73 70 77 -0.023 7.6 ]
254 37.440 38.087 0.15 0.15 177 7% -1.2% 1.37 4 0.8 82 0.046 100 101 26 0 443 316 233 267 284 309 659 173 71 68 3 70 77 -0.023 7.85 ]
255 37.588 38.246 0.15 0.15 1.77 7% -1.25 138 74 -0.8 &2 0.046 100 99 286 0 444 M5 232 266 284 308 661 175 7 68 73 70 k't ~0.023 7.85 0
256 37.7356 38,307 0.15 0.15 1.77 79 -1.25 1.36 74 0.3 82 0.046 99 100 2.6 d 439 KL 232 266 283 307 663 173 kil 68 3 70 7 -0.023 8.07 0
257 37.883 38.548 0.15 0.15 177 7% -1.25 1.38 74 -0.8 82 0.046 100 100 26 0 438 314 232 265 283 308 664 173 kil 68 73 70 7 -0.023 8.02 ]
258 38.031 38.698 0.15 0.15 1.76 7% ~1.25 1.38 T4 0.8 82 0.048 100 99 26 0 436 314 232 265 283 308 664 175 7 67 73 69 77 -0.023 &2 ]
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
259 38.178 38.848 0.15 0.15 177 7% -1.25 1.37 74 -0.8 82 0.046 99 99 26 0 435 313 231 265 282 305 665 175 kil 67 73 69 7 -0.023 8.19 ]
260 38.326 38.3%9 0.15 0.15 1.75 7% ~1.25 1.36 T4 0.8 83 0.048 100 100 26 0 434 313 ) 264 282 305 665 176 7 67 73 69 77 -0.023 812 .01
261 38.474 39.150 0.15 0.15 1.75 kel -1.24 1.38 4 0.8 82 0.046 100 100 25 0.1 432 312 23 264 282 304 666 176 71 67 3 69 77 -0.023 8.28 ]
262 38.622 39.300 0.15 0.15 1.75 79 -1.25 1.38 74 -0.8 82 0.046 100 99 25 4] 432 312 230 264 282 304 667 177 kil 67 73 69 7 -0.023 8.05 -0.01
263 38.77¢ 39.450 0.15 0.15 1.74 7% -1.25 1.26 74 -0.8 &2 0.046 100 99 25 0 431 M1 230 263 282 303 668 177 7 67 73 69 k't ~0.023 8.3¢ 0.01
264 38.918 39.602 0.15 0.15 1.75 8 -1.25 1.33 74 0.3 82 0.046 100 101 2.5 d 430 311 230 263 281 303 669 177 kil 67 3 a9 7 -0.023 8.26 -0.01
265 39.066 39.754 0.15 0.15 1.76 7% -1.25 1.38 74 -0.8 82 0.046 100 99 25 0 429 311 230 263 281 303 670 178 kil 67 73 69 7 -0.023 8.36 -0.01
266 38.214 39.302 0.15 0.15 1.75 7% ~1.24 1.37 T4 0.8 82 0.048 100 100 2.5 0 429 310 230 262 281 302 673 178 7 67 73 69 77 0,024 847 .01
267 39.362 | 40.053 0.15 0.15 177 kel -1.2% 1.37 4 0.8 82 0.046 100 100 25 0 429 3190 230 262 281 302 678 180 71 67 3 68 77 -0.023 8.65 -0.01
268 39.510 | 40.203 0.15 0.15 177 78 -1.25 1.38 74 -0.8 82 0.046 100 99 25 4] 429 3190 230 262 282 303 678 182 kil 67 73 68 7 -0.024 8.63 -0.01
269 39.658 | 40.352 0.15 0.15 1.77 78 -1.26 137 74 -0.8 %3 0.046 100 99 24 0.1 429 309 229 261 281 302 681 182 7 67 73 63 k't 0,024 8.62 0.01
270 39,806 | 40.504 0.15 0.15 1.77 79 -1.25 1.37 74 0.3 82 0.046 100 100 24 d 429 309 229 262 281 302 683 182 kil 67 3 a3 7 -0.023 9.42 -0.01
271 39.954 | 40.655 0.15 0.15 177 7% -1.25 1.39 74 -0.8 83 0.046 100 100 2.4 0 430 309 29 262 281 302 689 182 kil 67 73 68 7 -0.023 9.55 -0.01
272 40,102 40.805 0.15 0.15 1.78 7% ~1.24 1.37 T4 0.8 82 0.048 100 99 2.4 0 431 309 229 262 281 302 604 183 7 67 73 68 77 -0.023 9.6 .01
273 40,248 | 40.855 0.15 0.15 1.76 kel -1.2% 1.37 4 0.8 82 0.046 99 99 24 0 431 308 229 262 281 302 608 185 71 66 3 68 77 -0.023 9.54 -0.01
274 40.397 | 44.107 0.15 0.15 1.78 79 -1.25 1.38 74 -0.8 82 0.046 100 101 24 4] 432 308 229 262 282 303 701 185 kil 66 73 68 7 -0.023 9.38 -0.01
275 A8.545 | 44.267 0.15 0.15 1.78 7% -1.25 138 74 -0.8 &2 0.046 100 99 24 0 433 308 229 262 282 303 04 185 7 66 73 63 k't 0,024 9.43 0.01
276 48,692 | 41.407 0.15 0.15 1.77 79 -1.25 1.37 74 0.3 82 0.046 99 99 23 0.1 434 308 230 262 282 303 706 185 kil 66 3 a3 7 -0.024 9.42 -0.01
277 40.840 | 41.558 0.15 0.15 1.78 7% -1.25 1.38 74 -0.8 83 0.046 100 100 23 0 435 308 230 262 282 303 708 185 kil 66 73 68 7 -0.024 9.58 -0.01
278 40.388 44.708 0.15 0.15 1.77 7% ~1.25 1.38 T4 0.8 83 0.048 100 99 23 0 436 308 230 262 282 304 709 185 7 66 73 68 77 0,024 9.42 .01
279 41,136 | 41.859 0.15 0.15 177 kel -1.2% 1.38 4 0.8 83 0.046 100 100 23 0 436 308 230 263 282 304 71 185 71 66 3 68 77 -0.024 9.46 -0.01
280 41.284 | 42.009 0.15 0.15 177 79 -1.24 1.36 74 -0.8 83 0.046 100 99 23 4] 437 308 230 263 282 304 713 186 kil 66 73 67 7 -0.024 9.58 -0.01
281 41,432 | 42.160 0.15 0.15 1.77 7% -1.25 137 74 -0.8 %3 0.046 100 100 23 0 439 308 231 263 282 305 715 186 7 66 73 &7 k't 0,024 9.48 0.01
282 41,579 | 42310 0.15 0.15 1.76 79 -1.24 1.33 74 0.3 83 0.046 99 99 2.2 0.1 440 308 231 263 282 305 717 187 kil 66 3 a7 7 -0.024 9.44 -0.01
283 41,727 | 42.460 0.15 0.15 1.75 7% -1.25 1.37 74 -0.8 83 0.046 100 99 22 0 441 308 231 263 282 305 717 187 kil 66 73 67 7 -0.024 9.28 -0.01
284 44.875 42611 0.15 0.15 1.75 7% ~1.24 1.38 T4 0.8 83 0.048 100 100 2.2 0 441 308 232 263 282 305 718 189 7 66 73 67 77 0,024 937 .01
285 42,023 | 42761 0.15 0.15 1.74 kel -1.2% 1.38 4 0.8 83 0.046 100 99 22 0 442 308 232 264 282 306 719 187 71 66 3 67 77 -0.024 9.36 -0.01
286 42,471 42.812 0.15 0.15 1.75 79 -1.24 137 74 -0.8 83 0.046 100 100 22 4] 443 308 232 264 282 306 719 190 kil 66 73 67 7 -0.024 9.38 -0.01
287 42.319 | 43.062 0.15 0.15 1.74 7% -1.25 137 73 -0.8 %3 0.046 100 100 22 0 444 308 233 265 282 306 719 189 7 66 73 &7 k't 0,024 9.34 0.01
288 42,467 | 43.213 0.15 0.15 1.75 79 -1.25 1.33 74 0.3 83 0.046 100 100 24 0.1 444 308 233 265 282 306 718 190 kil 66 3 a7 7 -0.024 921 -0.01
289 42,615 | 43.363 0.15 0.15 1.76 7% -1.25 1.38 74 -0.8 83 0.046 100 99 24 0 445 308 234 265 282 307 719 190 kil 66 73 67 7 -0.028 9.06 -0.01
290 42,763 43.514 0.15 0.15 1.77 7% ~1.25 1.36 T4 0.8 83 0.048 100 100 24 0 445 308 234 265 282 307 718 190 7 66 73 67 77 -0.025 9.06 .01
291 42,811 43.665 0.15 0.15 177 kel -1.2% 1.38 4 0.8 83 0.046 100 100 241 0 446 308 234 266 282 307 M7 189 71 66 3 67 77 -0.025 8.99 -0.01
292 43.059 | 43.815 0.15 0.15 1.77 7% -1.24 138 74 -0.8 %3 0.046 100 99 21 0 446 308 235 266 282 307 716 189 7 66 73 &7 k't ~0.026 8.98 0.01
293 43,207 | 43,965 0.15 0.15 1.77 79 -1.25 1.37 74 0.3 83 0.046 100 99 24 d 447 308 35 266 282 308 715 189 kil 66 3 a7 7 -0.024 8.78 -0.01
294 43.355 | 44116 0.15 0.15 177 7% -1.25 1.37 74 -0.8 83 0.046 100 100 24 0 A47 308 235 266 282 308 714 189 kil 66 73 67 7 -0.028 8.75 -0.01
295 43.503 44,266 0.15 0.15 1.76 7% ~1.25 1.38 T4 0.8 83 0.048 100 99 2.0 0.1 447 308 236 267 282 308 713 190 7 66 73 67 77 -0.025 8.68 .01
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
296 43.650 | 44.417 0.15 0.15 177 7% -1.24 1.37 74 -0.8 83 0.046 99 100 2.0 0 A47 308 236 267 282 308 712 190 kil 66 73 67 7 -0.028 871 -0.01
297 43.798 44.567 0.15 0.15 1.78 7% ~1.25 1.37 T4 0.8 83 0.048 100 99 2.0 0 447 308 37 267 282 308 711 189 7 66 73 67 77 -0.025 871 .01
298 43,846 | 44.719 0.15 0.15 1.78 kel -1.2% 1.37 4 0.8 83 0.046 100 101 2.0 0 447 309 237 268 282 309 710 190 71 66 3 67 77 -0.025 8.66 -0.01
299 44,083 | 44.868 0.15 0.15 177 79 -1.25 1.38 74 -0.8 84 0.046 99 99 20 4] 447 309 237 268 282 309 709 190 kil 66 73 67 7 -0.025 8.55 -0.01
300 44.241 45019 0.15 0.15 1.77 7% -1.25 137 74 -0.8 %3 0.046 100 100 20 0 447 309 238 268 282 309 708 189 7 66 73 &7 k't ~0.025 8.5 0.01
am 44,389 | 45170 0.15 0.15 1.77 79 -1.25 1.33 74 0.3 83 0.046 100 100 2.0 d 446 309 238 268 282 309 707 189 kil 66 3 a7 7 0,028 8.56 -0.01
302 44,537 | 45320 0.15 0.15 177 7% -1.25 1.38 74 -0.8 83 0.046 100 99 2.0 0 446 309 238 268 282 309 708 189 kil 66 73 67 7 -0.028 8.56 -0.01
303 44.685 45.470 0.15 0.15 1.77 7% ~1.25 1.37 T4 0.8 84 0.048 100 100 2.0 0 446 309 238 269 282 209 705 189 7 66 73 67 77 -0.025 847 .01
304 44,832 | 45621 0.15 0.15 1.76 kel -1.2% 1.36 4 0.8 83 0.046 99 100 1.9 0.1 446 309 239 269 282 309 704 190 71 66 3 67 77 -0.025 8.3 -0.01
305 44,880 | 45772 0.15 0.15 177 79 -1.26 1.38 74 -0.8 83 0.046 100 100 1.9 4] 445 309 239 269 282 309 702 190 kil 66 73 67 7 -0.025 8.09 -0.01
306 45128 | 45.922 0.15 0.15 175 7% -1.25 138 74 -0.8 B4 0.046 100 100 1.9 0 445 309 239 268 282 309 0t 189 7 66 73 &7 k't ~0.025 8.2¢ 0.01
307 45275 | 46.072 0.15 0.15 1.75 79 -1.25 1.36 74 0.3 83 0.046 99 99 1.9 d 444 310 239 269 282 309 700 189 kil 67 3 a7 7 0,028 8,19 -0.01
308 45423 | 46.224 0.15 0.15 1.75 7% -1.25 1.37 74 -0.8 83 0.046 100 101 1.9 0 A44 310 239 269 282 309 689 189 72 67 73 67 7 -0.028 8.23 -0.01
309 45.572 48.373 0.15 0.15 1.74 7% ~1.25 1.38 T4 0.8 83 0.048 100 99 1.9 0 444 310 239 269 282 209 608 189 72 67 73 67 77 -0.025 8.05 .01
310 45720 | 46.524 0.15 0.15 1.75 kel -1.24 1.36 4 0.8 83 0.046 100 100 1.9 0 443 3190 239 269 282 309 697 189 71 67 3 67 77 -0.025 8 -0.01
311 45868 | 46.675 0.15 0.15 1.76 79 -1.25 137 74 -0.8 83 0.046 100 100 1.8 0.1 442 3190 240 269 282 309 696 187 kil 67 73 67 7 -0.025 8.02 -0.01
312 46.016 | 46.825 0.15 0.15 175 7% -1.25 138 74 -0.8 %3 0.046 100 99 1.8 0 442 k1] 249 269 282 309 635 189 72 67 73 &7 k't ~0.025 7.9 0.01
313 46,164 | 46,975 0.15 0.15 1.77 79 -1.25 1.36 74 0.3 83 0.046 100 99 1.8 d 441 310 249 269 281 308 684 190 72 67 3 a7 7 0,028 7.88 -0.01
314 46,312 | 47126 0.15 0.15 177 7% -1.24 1.37 74 -0.8 83 0.046 100 100 1.8 0 441 310 249 269 281 308 683 189 72 67 73 67 7 -0.028 7.96 -0.01
315 46.460 47.277 0.15 0.15 1.77 7% ~1.25 1.38 T4 0.8 83 0.048 100 100 1.8 0 440 310 240 269 281 308 692 189 72 67 73 67 77 -0.025 7.97 .01
316 46,608 | 47.427 0.15 0.15 177 kel -1.2% 1.38 4 0.8 84 0.046 100 100 1.8 0 440 3190 240 269 281 303 691 190 72 67 3 67 77 -0.025 7.88 -0.01
317 46,756 | 47.577 0.15 0.15 1.76 79 -1.25 1.36 74 -0.8 84 0.046 100 100 1.8 4] 439 3190 240 269 281 308 690 190 72 67 73 67 7 -0.026 7.84 -0.01
318 46.904 | 47729 0.15 0.15 1.77 7% -1.25 138 74 -0.8 %3 0.046 100 101 1.8 0 438 k1] 249 269 281 308 689 189 72 67 73 &7 k't ~0.025 7.77 0.01
319 47.081 47.879 0.15 0.15 1.77 79 -1.24 1.33 74 0.3 B84 0.046 99 100 1.7 0.1 438 310 249 269 281 308 688 189 72 67 3 a7 7 0,028 777 -0.01
320 47,199 | 48.029 0.15 0.15 177 7% -1.25 1.37 74 -0.8 83 0.046 100 99 1.7 0 438 310 249 269 281 308 687 189 72 67 73 67 7 -0.028 775 -0.01
321 47.347 48.180 0.15 0.15 1.77 7% ~1.25 1.37 T4 0.8 83 0.048 100 100 1.7 0 437 310 240 269 281 307 687 190 72 67 73 67 77 -0.025 7.9 .01
322 47485 | 43.330 0.15 0.15 1.78 kel -1.26 1.38 4 0.8 83 0.046 100 99 1.7 0 436 3190 239 268 280 307 686 189 72 67 3 67 77 -0.024 7.93 -0.01
323 A7.643 | 48.480 0.15 0.15 177 79 -1.26 1.38 74 -0.8 83 0.046 100 99 1.7 4] 436 3190 239 268 280 307 685 187 72 67 73 67 78 -0.025 7.89 -0.01
324 AT.7H 48.631 0.15 0.15 1.77 7% -1.25 1.26 74 -0.8 B4 0.046 100 100 1.7 0 435 k1] 249 268 280 307 685 187 72 67 73 &7 k¢l ~0.025 7.63 0.01
325 AT.938 | 48.782 0.15 0.15 1.77 79 -1.25 1.33 74 0.3 B84 0.046 99 100 1.7 d 434 310 249 268 280 306 684 187 72 67 3 a7 78 -0.024 172 -0.01
326 48.086 | 48.932 0.15 0.15 177 7% -1.25 1.38 74 -0.8 84 0.046 100 100 1.7 0 434 309 239 267 79 308 683 186 72 67 73 67 78 -0.024 7.76 -0.01
327 48.234 49.082 0.15 0.15 1.76 7% -1.26 1.36 T4 0.8 84 0.048 100 100 1.7 0 434 309 239 268 79 308 683 187 72 67 73 67 78 0,024 7.88 .01
328 43,382 | 49.233 0.15 0.15 1.75 kel -1.2% 1.38 4 0.8 84 0.046 100 100 1.6 0.1 433 309 239 267 279 305 683 189 72 67 3 67 78 -0.024 7.83 -0.01
329 48.529 | 49.382 0.15 0.15 1.76 7% -1.25 138 74 -0.8 B4 0.046 99 100 1.6 0 432 309 239 267 278 305 684 189 72 67 73 63 k¢l 0,024 7.7% 0.01
330 48,677 | 49.634 0.15 0.15 1.75 79 -1.25 1.36 74 0.3 B84 0.046 100 100 1.6 d 432 309 238 267 278 305 685 189 72 67 3 a3 78 0,028 7.8% -0.01
331 48.825 | 49.684 0.15 0.15 1.74 7% -1.24 1.37 74 -0.8 84 0.046 100 100 1.6 0 432 309 238 267 78 305 686 190 72 67 73 68 78 -0.028 79 -0.01
332 48.873 49.835 0.15 0.15 1.75 7% ~1.24 1.38 T4 0.8 84 0.048 100 100 1.6 0 432 309 238 266 a7 304 687 190 72 67 73 68 78 -0.025 7.94 .01
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
333 49,122 | 49.985 0.15 0.15 1.75 7% -1.24 1.37 74 -0.8 84 0.046 101 100 1.6 0 432 309 37 266 77 304 680 192 72 67 73 68 7 -0.024 8.6 -0.01
334 48.270 50.136 0.15 0.15 1.76 7% ~1.25 1.36 T4 0.8 84 0.048 100 100 1.6 0 432 309 37 265 276 304 606 192 72 67 73 68 78 -0.025 875 .01
335 49.418 50.288 0.15 0.15 177 kel -1.2% 1.38 4 0.8 84 0.046 100 101 1.5 0.1 433 309 237 266 276 304 701 194 72 67 3 68 77 -0.025 8.56 -0.01
336 49.566 50.437 0.15 0.15 1.76 79 -1.25 1.38 74 -0.8 84 0.046 100 99 1.5 4] 434 309 237 266 275 304 704 194 72 67 73 68 7 -0.025 8.6 -0.01
337 A8.714 50.588 0.15 0.15 1.77 7% -1.24 137 74 -0.8 B4 0.046 100 100 1.5 0 434 309 237 265 275 304 706 195 72 67 73 63 k¢l ~0.025 8.48 0.01
338 48,862 50,738 0.15 0.15 1.77 79 -1.25 1.37 74 0.3 B84 0.046 100 100 1.5 d 435 310 236 265 274 304 708 195 72 67 3 a3 7 0,028 8.26 -0.01
339 50.010 50.888 0.15 0.15 1.76 7% -1.25 1.38 74 -0.8 84 0.046 100 100 1.5 0 436 310 236 266 274 304 710 196 72 67 73 68 7 -0.026 8.42 -0.01
340 50.158 51.039 0.15 0.15 1.77 7% ~1.25 1.37 T4 0.8 84 0.048 100 100 1.5 0 437 310 235 265 74 304 711 196 72 67 73 68 78 -0.026 834 .01
341 50.305 51.189 0.15 0.15 177 kel -1.2% 1.36 4 0.8 84 0.046 99 100 1.5 0 438 31 235 266 273 305 713 197 72 67 3 68 77 -0.026 8.3 -0.01
342 50.453 54.341 0.15 0.15 177 79 -1.25 137 74 -0.8 84 0.046 100 101 1.4 0.1 438 31 236 265 273 305 714 197 72 67 73 68 7 -0.025 8.41 -0.01
343 50.601 51.400 0.15 0.15 1.78 7% -1.24 138 74 -0.8 B4 0.046 100 99 1.4 0 440 M1 235 266 273 305 715 199 72 67 73 63 k't ~0.026 8.3¢ 0.01
344 50,749 51.641 0.15 0.15 1.78 79 -1.25 1.36 74 0.3 B84 0.046 100 100 1.4 d 440 32 35 265 273 305 716 200 72 67 3 a3 7 0,028 8.41 -0.01
345 50.897 51.792 0.15 0.15 177 7% -1.25 1.38 74 -0.8 84 0.046 100 100 1.4 0 441 312 235 266 274 308 708 201 72 67 73 68 7 -0.026 8.66 -0.01
346 51.045 51.842 0.15 0.15 1.77 7% ~1.25 1.38 T4 0.8 84 0.048 100 100 1.4 0 439 313 234 266 74 305 686 201 72 67 73 68 77 -0.026 843 .01
347 51.183 52.082 0.15 0.15 177 kel -1.2% 1.37 4 0.8 84 0.046 100 100 1.3 0.1 437 313 234 266 275 305 670 203 72 67 3 68 77 -0.026 8.3 -0.02
348 54.340 52.242 0.15 0.15 177 79 -1.25 1.36 74 -0.8 84 0.046 99 100 1.3 4] 435 314 234 267 278 305 658 201 72 67 73 68 7 -0.026 8.07 -0.01
349 51.488 52.302 0.15 0.15 1.76 7% -1.24 138 74 -0.8 B4 0.046 100 100 1.3 0 432 M5 235 267 277 305 650 201 72 67 73 63 k't ~0.026 8.21 0.01
350 51.636 52.543 0.15 0.15 1.77 79 -1.25 1.33 74 0.3 B84 0.046 100 100 1.3 d 429 KL 35 267 278 305 644 201 72 68 3 a3 7 -0.026 8.05 -0.01
351 51.783 52.694 0.15 0.15 1.75 7% -1.25 1.36 74 -0.8 84 0.046 99 100 1.3 0 427 316 235 268 79 305 639 201 72 68 73 68 7 -0.026 7.96 -0.01
352 51.831 52.845 0.15 0.15 1.74 7% ~1.24 1.37 T4 0.8 84 0.048 100 100 1.3 0 425 316 235 268 280 305 635 200 72 68 73 68 77 -0.026 7.93 .01
353 52,079 52.885 0.15 0.15 1.75 kel -1.24 1.38 4 0.8 84 0.046 100 100 1.3 0 423 37 235 268 281 305 631 200 71 68 3 68 78 -0.026 7.8 -0.01
354 52.228 53.145 0.15 0.15 1.74 79 -1.24 1.36 74 -0.8 84 0.046 101 100 1.2 0.1 424 318 236 268 282 305 629 199 72 68 73 68 78 -0.025 7.86 -0.01
355 52.376 53.205 0.15 0.15 175 7% -1.24 137 74 -0.8 B4 0.046 100 100 1.2 0 419 M 235 268 283 305 626 197 7 68 73 63 k¢l ~0.026 7.8 0.01
356 52.624 53.446 0.15 0.15 1.76 79 -1.24 1.33 74 0.3 B84 0.046 100 100 1.2 d a7 319 236 268 284 305 625 196 72 68 3 a3 78 -0.026 779 -0.01
357 52.672 53.596 0.15 0.15 1.75 7% -1.25 1.37 74 -0.8 84 0.046 100 100 1.2 0 A5 319 236 268 285 305 623 196 72 68 73 68 78 -0.026 777 -0.01
358 52.820 53.747 0.15 0.15 1.77 7% ~1.24 1.36 T4 0.8 85 0.048 100 100 1.2 0 414 320 236 268 285 305 623 196 7 68 73 68 78 -0.025 7.6 .01
359 52.868 53.888 0.15 0.15 177 kel -1.24 1.38 4 0.8 85 0.046 100 100 1.2 0 412 320 236 268 286 304 622 196 72 68 3 68 78 -0.025 7.67 -0.01
360 53.116 54.047 0.15 0.15 177 79 -1.25 1.38 74 -0.8 85 0.046 100 99 1.2 4] 411 321 237 268 286 305 623 195 72 68 73 68 78 -0.026 7.63 -0.01
361 53.264 54.108 0.15 0.15 1.77 7% -1.24 137 74 -0.8 85 0.046 100 100 1.1 0.1 440 a1 237 268 287 305 623 195 72 68 73 63 k¢l ~0.025 7.5 0.01
362 53.412 54,348 0.15 0.15 1.76 79 -1.24 1.37 74 0.3 85 0.046 100 100 1.1 d 409 22 37 267 287 304 622 195 kil 68 3 a3 78 -0.026 7.54 -0.01
363 53.559 54.499 0.15 0.15 177 7% -1.25 1.37 74 -0.8 85 0.046 99 100 1.1 0 ADE 322 37 268 288 305 622 195 72 68 73 68 78 -0.028 7.56 -0.01
364 53.707 54.649 0.15 0.15 1.76 7% ~1.24 1.36 T4 0.8 85 0.048 100 100 11 0 407 322 238 268 288 305 622 194 72 68 73 69 78 -0.025 7.85 .01
365 53.855 54,789 0.15 0.15 177 a0 -1.2% 1.37 4 0.8 85 0.046 100 100 11 0 407 323 237 267 288 304 623 195 72 68 3 69 78 -0.025 7.59 -0.01
366 54.002 54,950 0.15 0.15 1.77 80 -1.24 138 74 -0.8 B4 0.046 99 100 1.1 0 406 323 238 267 288 304 624 195 72 68 73 69 k¢l ~0.026 7.56 0.01
67 54,160 55.100 0.15 0.15 1.77 80 -1.25 1.37 74 0.3 B84 0.046 100 100 1.1 d 405 23 238 267 288 304 624 196 kil 68 3 a9 78 -0.026 7.5 -0.01
368 54,298 55,250 0.15 0.15 177 80 -1.25 1.36 74 -0.8 84 0.046 100 100 1.0 -0.1 AD5 324 238 267 288 304 625 195 72 68 73 69 78 -0.026 7.49 -0.01
369 54.448 55.401 0.15 0.15 1.76 a0 ~1.25 1.37 T4 0.8 84 0.048 100 100 1.0 0 A04 324 37 266 288 304 625 195 72 68 73 69 78 -0.026 7.48 .01
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
370 54.593 55,551 0.15 0.15 1.76 80 -1.25 1.38 74 -0.8 84 0.046 99 100 1.0 0 A4 324 238 266 289 304 625 195 72 68 73 69 78 -0.026 7.37 -0.01
37 54.744 55701 0.15 0.15 1.77 a0 ~1.24 1.36 T4 0.8 84 0.048 100 100 1.0 0 A04 324 238 266 289 304 625 195 72 68 73 69 78 -0.026 7.22 .01
372 54.889 55.851 0.15 0.15 1.76 a0 -1.2% 1.36 4 0.8 84 0.046 100 100 1.0 0 403 324 238 266 289 304 626 195 72 68 3 69 78 -0.025 7.29 -0.01
373 55.037 56.003 0.15 0.15 1.75 80 -1.24 137 74 -0.8 84 0.046 100 101 1.0 4] 403 325 238 265 289 304 627 194 72 69 73 69 78 -0.026 7.3 -0.01
374 55.184 56.152 0.15 0.15 1.76 80 -1.24 138 74 -0.8 B4 0.046 99 99 1.0 0 403 325 238 265 289 304 627 192 72 68 73 69 k¢l ~0.025 7.3% 0.01
375 55,332 56.303 0.15 0.15 1.75 80 -1.25 1.36 74 0.3 B84 0.046 100 100 1.0 d 403 325 238 265 289 304 628 192 72 69 3 a9 78 0,028 7.25 -0.01
376 55.480 56.454 0.15 0.15 1.74 80 -1.25 1.38 74 -0.8 84 0.046 100 100 1.0 0 Ap2 325 238 264 289 304 628 192 72 69 73 69 78 -0.028 7.3 -0.01
377 55.628 56.604 0.15 0.15 1.74 a0 ~1.25 1.38 T4 0.8 84 0.048 100 100 0.9 0.1 402 325 238 265 288 304 628 192 72 63 73 69 78 -0.025 7.28 .01
378 55776 56.754 0.15 0.15 1.74 a0 -1.2% 1.37 4 0.8 84 0.046 100 100 0.9 0 402 325 238 264 288 303 620 192 72 68 3 69 78 -0.025 7.19 -0.01
379 55.825 56.804 0.15 0.15 1.74 80 -1.25 1.36 74 -0.8 84 0.046 100 100 0.9 4] 402 325 238 264 288 303 629 192 72 69 73 69 78 -0.025 7.18 -0.01
380 56.072 57.065 0.15 0.15 1.76 80 -1.24 137 74 -0.8 B4 0.046 99 100 09 0 402 325 237 263 287 303 629 192 72 68 73 70 k¢l ~0.025 7.08 0.01
g 56.220 57.2056 0.15 0.15 1.75 80 -1.24 1.37 74 0.3 B84 0.046 100 100 09 d 402 325 37 263 287 303 629 192 72 69 3 70 78 0,028 712 -0.01
382 56,368 57.356 0.15 0.15 177 80 -1.25 1.36 74 -0.8 84 0.046 100 100 0.9 0 AD1 325 37 263 286 302 628 191 72 69 73 70 78 -0.028 7.04 -0.01
383 56.516 57.507 0.15 0.15 1.77 a0 ~1.24 1.37 T4 0.8 84 0.048 100 100 0.9 0 401 325 37 263 286 302 628 191 72 63 73 70 78 -0.025 6.8 .01
384 56.664 57.657 0.15 0.15 177 a0 -1.24 1.37 4 0.8 85 0.046 100 100 0.9 0 401 325 237 262 285 302 627 192 71 68 3 70 78 -0.025 6.87 -0.01
385 56.813 57.807 0.15 0.15 177 80 -1.25 1.36 74 -0.8 84 0.046 100 100 0.8 0.1 401 325 237 262 284 302 626 191 kil 69 73 70 78 -0.025 6.86 -0.01
386 56.960 57.958 0.15 0.15 1.76 80 -1.24 137 74 -0.8 B4 0.046 99 100 0.8 0 400 325 237 262 284 302 625 190 7 68 73 70 k¢l ~0.025 6.75 0.01
87 57.108 58.109 0.15 0.15 1.77 80 -1.25 1.33 74 0.3 B84 0.046 100 100 0.8 d 400 325 37 261 283 301 624 191 kil 69 3 70 78 0,028 6.83 -0.01
388 57.256 58.259 0.15 0.15 177 80 -1.25 1.36 74 -0.8 85 0.046 100 100 0.8 0 399 325 37 261 282 301 623 191 kil 69 73 70 78 -0.028 6.81 -0.01
389 57.404 58.409 0.15 0.15 1.77 a0 ~1.25 1.37 T4 0.8 85 0.048 100 100 0.8 0 399 325 37 261 282 301 621 191 7 63 73 70 78 0,024 6.62 .01
380 57.552 58.561 0.15 0.15 177 a0 -1.24 1.38 4 0.8 84 0.046 100 101 0.8 0 98 325 236 260 281 300 620 190 71 68 3 70 78 -0.025 6.62 -0.01
391 57.700 58.710 0.15 0.15 177 80 -1.25 137 74 -0.8 84 0.046 100 99 0.8 4] 398 325 236 259 281 300 619 191 kil 69 73 70 78 -0.024 6.55 -0.01
392 57.848 58.861 0.15 0.15 1.77 80 -1.25 1.26 74 -0.8 B4 0.046 100 100 0.8 0 387 324 236 259 280 299 618 190 7 68 73 70 k¢l 0,024 6.55 0.01
393 57.996 58,013 0.15 0.15 1.77 80 -1.24 1.33 74 0.3 B84 0.046 100 101 0.8 d 387 324 236 259 279 299 617 190 kil 69 3 70 78 -0.024 6.5 -0.01
394 58.143 59,162 0.15 0.15 1.76 80 -1.25 1.38 74 -0.8 84 0.046 99 99 0.7 -0.1 396 324 236 258 78 298 617 190 kil 70 73 70 78 -0.024 6.41 -0.01
395 58.2%1 59.313 0.15 0.15 1.77 a0 ~1.25 1.37 T4 0.8 84 0.048 100 100 0.7 0 395 324 235 258 78 293 616 190 7 n T2 70 78 0,024 6.45 .01
396 58.439 59.463 0.15 0.15 1.75 a0 -1.2% 1.37 4 0.8 84 0.046 100 100 0.7 0 95 324 235 27 217 203 616 189 71 70 T2 70 78 -0.024 6.62 -0.01
397 58.587 59.614 0.15 0.15 1.75 80 -1.25 1.38 74 -0.8 84 0.046 100 100 0.7 4] 394 323 234 57 277 207 617 189 kil 70 72 70 78 -0.025 6.52 -0.01
398 58.7356 50,764 0.15 0.15 1.74 80 -1.24 137 74 -0.8 B4 0.046 100 100 07 0 384 323 235 257 276 297 616 190 7 70 72 70 k¢l 0,024 6.49% 0.01
399 58.883 58,915 0.15 0.15 1.74 80 -1.24 1.36 74 0.3 B84 0.046 100 100 07 d 384 23 234 256 276 297 616 189 kil 70 72 70 78 0,028 6.48 -0.01
400 59.032 60.066 0.15 0.15 1.74 80 -1.24 1.38 74 -0.8 84 0.046 100 100 0.7 0 393 323 234 256 75 296 617 189 kil 70 72 70 78 -0.028 6.28 -0.01
401 59.180 60.216 0.15 0.15 1.76 a0 ~1.24 1.37 5 0.8 84 0.048 100 99 0.7 0 393 322 233 256 75 296 617 190 7 n T2 70 78 -0.025 6.5 .01
402 59.328 60.366 0.15 0.15 1.75 a0 -1.24 1.36 % 0.8 84 0.046 100 99 0.7 0 92 322 233 255 274 205 618 189 71 70 T2 70 78 -0.025 6.52 -0.01
403 54,476 60.517 0.15 0.15 1.77 80 -1.24 138 75 -0.8 B4 0.046 100 100 07 0 382 322 233 255 274 295 618 190 7 70 72 70 k¢l ~0.025 6.35 0.01
404 58,624 60.667 0.15 0.15 1.78 80 -1.25 1.33 75 0.3 85 0.046 100 99 07 d 382 22 233 258 273 295 618 191 kil 70 72 70 78 0,028 6.32 -0.01
405 59,772 60.818 0.15 0.15 177 80 -1.25 1.36 75 -0.8 85 0.046 100 100 0.6 -0.1 391 321 233 254 73 294 618 192 kil 70 72 70 78 -0.028 6.36 -0.01
406 59.320 60.368 0.15 0.15 1.77 a0 ~1.25 1.37 5 0.8 85 0.048 100 99 0.6 0 391 321 232 254 a7z 294 618 191 7 n T2 70 78 -0.025 6.28 .01
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

<
Manufacturer:  Valley Comfort PM Control Modules: /i}i{
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 e 8 s e s e s e
Veraw  13.08  fiisec Vscent 14.68 fisec Fo 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
407 60.068 61.119 0.15 0.15 177 80 -1.25 1.38 75 -0.8 85 0.046 100 100 0.6 0 390 321 232 254 72 294 618 191 kil 70 72 70 78 -0.028 6.31 -0.01
408 60.216 614,269 0.15 0.15 1.78 a0 ~1.25 1.37 5 0.8 84 0.048 100 99 0.6 0 390 320 ) 253 a7 93 619 192 7 n T2 70 78 -0.025 6.23 .01
409 60.364 61.420 0.15 0.15 1.78 a0 -1.24 1.35 % 0.8 84 0.046 100 100 0.6 0 90 320 23 53 271 203 619 121 71 70 T2 70 78 -0.026 6.24 -0.01
410 60.511 64.572 0.15 0.15 1.78 80 -1.25 1.38 %5 -0.8 84 0.046 99 101 0.6 4] 390 320 231 253 271 2093 620 192 kil 70 72 70 78 -0.025 [ -0.01
411 60.660 64.721 0.15 0.15 1.77 80 -1.25 137 75 -0.8 B4 0.046 100 99 0.6 0 380 M9 230 252 270 202 621 192 7 70 72 70 k¢l ~0.025 6.11 0.01
412 60,808 61.872 0.15 0.15 1.77 80 -1.25 1.37 75 0.3 B84 0.046 100 100 0.6 d 380 319 230 252 270 292 622 194 kil 70 72 70 78 0,028 6.01 -0.01
413 60.956 62.023 0.15 0.15 177 80 -1.25 1.38 75 -0.8 84 0.046 100 100 0.6 0 390 318 29 251 269 291 622 194 kil 70 72 kil 78 -0.028 [ -0.01
414 64.104 62,173 0.15 0.15 1.77 a0 ~1.25 1.38 5 0.8 84 0.048 100 99 0.6 0 389 318 229 251 269 291 623 195 7 n T2 7 78 -0.025 596 .01
415 614,252 62,324 0.15 0.15 1.76 a0 -1.2% 1.37 % 0.8 85 0.046 100 100 0.5 0.1 389 318 229 251 268 201 624 196 71 70 T2 kil 78 -0.026 5.84 -0.01
416 64.399 62474 0.15 0.15 1.76 80 -1.25 1.36 %5 -0.8 85 0.046 99 99 0.5 4] 390 N7 228 251 268 291 625 197 kil 70 72 kil 78 -0.026 5.9 -0.01
417 614.547 62.625 0.15 0.15 175 80 -1.25 137 75 -0.8 85 0.046 100 100 0.5 0 380 M7 229 251 267 201 627 199 7 70 72 7 k¢l ~0.026 5.86 0.01
418 61.695 62,775 0.15 0.15 1.74 80 -1.24 1.37 74 0.3 85 0.046 100 100 0.5 d 380 a7 228 251 267 291 629 200 kil 70 72 71 7 -0.026 5.85 -0.01
419 61.844 62.926 0.15 0.15 1.75 80 -1.24 1.36 74 -0.8 85 0.046 100 100 0.5 0 390 316 228 251 266 290 631 200 kil 70 72 kil 7 -0.026 573 -0.01
420 64.382 63.077 0.15 0.15 1.75 a0 ~1.24 1.37 T4 0.8 85 0.048 100 100 0.5 0 390 316 228 251 265 250 632 201 7 n T2 7 78 -0.026 5.84 .01
421 62,140 63.227 0.15 0.15 1.75 a0 -1.24 1.38 4 0.8 84 0.046 100 100 0.5 0 90 316 228 250 265 200 634 201 71 70 T2 kil 78 -0.026 5.94 -0.01
422 62.289 63.377 0.15 0.15 177 80 -1.24 1.36 %5 -0.8 85 0.046 100 99 0.5 4] 391 315 228 251 264 290 636 201 kil 70 72 kil 78 -0.026 5.86 -0.01
423 62.437 63.528 0.15 0.15 1.76 80 -1.25 137 74 -0.8 85 0.046 100 100 0.4 0.1 3 M5 228 25¢ 263 289 637 203 7 70 72 7 k¢l ~0.026 5.87 0.01
424 62.585 63.679 0.15 0.15 1.77 80 -1.24 1.37 74 0.3 85 0.046 100 100 04 d 381 KL 228 250 263 289 637 204 kil 70 72 71 78 -0.026 5.85 -0.01
425 62.733 63.829 0.15 0.15 177 80 -1.24 1.36 74 -0.8 85 0.046 100 100 0.4 0 392 314 228 251 262 289 637 206 kil 70 72 kil 78 -0.027 575 -0.01
426 62.881 63.380 0.15 0.15 1.77 a0 ~1.24 1.37 5 0.8 85 0.048 100 100 0.4 0 392 314 228 250 261 289 638 206 7 n T2 7 78 -0.027 578 002
427 63.029 64,131 0.15 0.15 1.76 a0 -1.24 1.38 % 0.8 85 0.046 100 100 0.4 0 92 314 228 250 261 289 640 208 71 71 T2 kil 78 -0.026 5.63 -0.01
428 63477 64,281 0.15 0.15 1.78 80 -1.24 1.38 %5 -0.8 85 0.046 100 99 0.4 4] 392 313 229 250 260 289 641 206 kil i 72 kil 78 -0.027 577 -0.02
429 63,325 64,432 0.15 0.15 1.78 80 -1.25 1.26 75 -0.8 85 0.046 100 100 0.4 0 383 M3 228 25¢ 260 289 643 206 7 71 72 7 k¢l ~0.027 5.58 0.01
430 63.472 64,583 0.15 0.15 1.78 80 -1.24 1.33 75 0.3 85 0.046 99 100 04 d 383 33 229 250 259 289 643 209 kil ki 72 71 78 -0.027 5.49% -0.01
434 63.621 64,733 0.15 0.15 177 80 -1.25 1.37 75 -0.8 85 0.046 100 99 0.4 0 393 312 228 250 258 288 644 209 kil ki 72 kil 78 -0.027 5.56 -0.01
432 63.769 64.884 0.15 0.15 1.77 a0 ~1.24 1.36 5 0.8 85 0.048 100 100 0.4 0 393 312 229 250 258 288 643 209 7 ki T2 7 78 -0.027 5.62 .01
433 63.816 65.034 0.15 0.15 1.76 a0 -1.24 1.38 % 0.8 85 0.046 99 99 0.4 0 93 31 229 250 257 283 643 209 71 71 T2 kil 78 -0.028 563 -0.01
434 64.064 65.185 0.15 0.15 177 80 -1.25 1.38 %5 -0.8 85 0.046 100 100 0.3 0.1 393 31 229 250 257 288 643 210 kil i 72 kil 78 -0.028 55 -0.01
435 64,212 65,335 0.15 0.15 1.76 80 -1.24 137 75 -0.8 85 0.046 100 99 03 0 384 M1 229 25¢ 256 288 643 210 7 71 72 7 k¢l ~0.028 541 0.01
436 64,360 65.486 0.15 0.15 1.75 80 -1.24 1.36 75 0.3 85 0.046 100 100 0.3 d 384 310 229 250 256 288 642 219 kil ki 72 71 78 -0.027 5.42 -0.01
437 64,508 65.637 0.15 0.15 1.75 80 -1.24 1.38 75 -0.8 85 0.046 100 100 0.3 0 394 310 29 250 255 288 642 21 kil ki 72 kil 78 -0.027 5.62 -0.01
438 64.656 65.787 0.15 0.15 1.75 a0 ~1.25 1.37 5 0.8 85 0.048 100 99 0.3 0 393 310 229 250 255 287 643 21 70 ki T2 7 78 -0.027 575 002
439 64.805 65.838 0.15 0.15 1.75 a0 -1.2% 1.36 % 0.8 85 0.046 100 100 0.3 0 94 309 229 249 254 287 642 211 70 71 T2 kil 78 -0.027 5,58 -0.01
440 64,952 66.089% 0.15 0.15 1.76 80 -1.25 138 75 -0.8 85 0.046 100 100 03 0 383 309 229 249 254 287 641 213 70 71 72 7 k¢l ~0.027 5.42 0.02
441 65,101 66.239 0.15 0.15 1.75 80 -1.24 1.33 75 0.3 85 0.046 100 99 0.3 d 383 308 228 249 254 286 639 21 70 ki 72 71 78 -0.028 5.52 -0.02
442 65,249 66,390 0.15 0.15 177 80 -1.25 1.37 74 -0.8 85 0.046 100 100 0.2 -0.1 393 308 228 249 253 286 639 21 70 ki 72 kil 78 -0.028 5.5 -0.02
443 65.398 686.541 0.15 0.15 1.77 a0 ~1.25 1.37 T4 0.8 85 0.048 100 100 0.2 0 393 308 228 249 253 286 639 214 70 ki T2 7 77 -0.028 541 002
Conlrol No. P-SSAR-0003 Run 4 Emissions

Page 88 of 191
ED_005996_00000492-00088



OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

s
Manufacturer:  Valley Comfort PM Control Modules: /z‘;}:ﬁ:
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.16 ftisec. é
Tracking No.: 2253 Total Sampling Time: 454 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 138.4 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 140.7 scfim
Test Date:  24-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -15 in. Hy
Beginning Clock Time:  09:40 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 2221 Dry Basis %
Meter Box Y Factor: 1.003 {1) 0.997 (2} {Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.58 28.62 28.50 28.60 Hg Initial dP | 0.030 0.046 0.044 0.026 0.024 0.044 0.046 0.023 0.046 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 78 s 8 s e s e s e
Verar  13.08  fisec Vscent 14.68 fisec Fp 0.891
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsod | oo Gas | Sample | Sample | Orfice | Moterq | Metert | Orfice | o o | Meterz | o 00| Diton | ooty pote] scale | Weight Firebox | Firebox Firebox | Avg. Stove | Catalyst Dryer Dryer Draft | CO, | co
Timep(min) Meter 1 | Meter2 Rate 1 Rate 2 dH 1 Temp Vacuum dH 2 Tomp (°F) Vacuum Tunvel °F) Tunnel '1 '2 Reading Char?ge Firebox Top Bottom Back Firebox Left Right S%rface Exit Stack | Filter1 E;‘i’ﬂ Filter 2 E)?i’t 2 Ambient (H,0) o 2 %
@) @) (cfm) (cfm) | (H0) | ©R) (Hg) | (H,0) ("Hg) Center dP 2 (%)
444 65.546 66,691 0.15 0.15 177 80 -1.25 1.38 75 -0.8 85 0.046 100 99 0.2 0 393 307 228 249 253 286 639 214 70 ki 72 kil 78 -0.028 5.46 -0.02
445 65.6%4 66.842 0.15 0.15 1.77 a0 ~1.24 1.37 T4 0.8 85 0.048 100 100 0.2 0 392 307 27 249 252 285 639 215 70 ki T2 7 78 -0.028 54 002
448 65.842 66.882 0.15 0.15 1.76 a0 -1.24 1.37 4 0.8 85 0.046 100 100 0.2 0 92 307 227 249 252 285 639 215 70 71 T2 kil 77 -0.028 5.49 -0.02
447 65.890 67.144 0.15 0.15 1.78 80 -1.24 1.38 74 -0.8 85 0.046 100 101 0.2 4] 392 307 227 249 252 285 639 215 70 i 72 kil 7 -0.028 54 -0.02
A48 66,138 67.204 0.15 0.15 1.78 80 -1.24 138 75 -0.8 85 0.046 100 99 0.2 0 382 306 226 249 252 285 840 27 70 71 72 7 k't ~0.028 5.58 0.02
449 66,285 67.444 0.15 0.15 1.78 80 -1.24 1.36 75 0.3 85 0.046 99 99 0.2 d 382 306 226 249 252 285 644 27 70 ki 72 71 7 -0.028 6.07 -0.01
450 66.433 67.596 0.15 0.15 1.78 80 -1.25 1.37 75 -0.8 85 0.046 100 101 0.1 -0.1 392 306 226 249 252 285 648 218 70 ki 72 kil 78 -0.028 6.31 -0.02
451 66.582 67.745 0.15 0.15 1.78 a0 ~1.25 1.38 5 0.8 85 0.048 100 99 0.4 0 392 306 226 250 252 285 641 218 70 ki T2 7 77 -0.028 6.14 002
452 66.730 67.886 0.15 0.15 177 a0 -1.2% 1.36 % 0.8 85 0.046 100 100 0.1 0 a1 307 226 251 252 285 633 218 70 71 T2 kil 78 -0.028 6.12 -0.02
453 66.878 68.047 0.15 0.15 177 80 -1.25 137 %5 -0.8 85 0.046 100 100 0.1 4] 391 307 227 251 252 286 627 217 70 i 72 kil 78 -0.028 5.84 -0.02
454 67.025 68.107 0.15 0.15 1.76 80 -1.25 138 75 -0.8 85 0.046 99 99 0.0 0.1 380 308 228 252 253 286 623 218 70 71 72 72 k¢l ~0.028 5.83 0.02
Avg/Tot | 67.025 | 68.197 [ 0.15 015 1.76 i e 2 | 8 0.046 100 100 WEXE: 0 74 72 78| 0020 PR
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OMNi-Test Laborafories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Tracking No.:
Project No.:

Valley Comfort

20.2 Series

2253

0142WS013E

Equipment Numbers:

283A, 637, 592

Run#:. 4

Date: 8/24/17

TRAIN 1 (First Hour emissions)

Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mgl
B. Front filter catch Filter D241 120.7 120.3 0.4
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch® Seals 0.0
Sub-Total | Total Particulate, mg: | 0.4 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg Tare, mg Particulate, mg}
B. Front filter catch Filter D242 122.8 122.2 0.6
C. Rear filter catch Filter D243 121.9 1221 -0.2
D. Probe catch* Probe 32 114742.4 | 114742.4 0.0
E. Filter seals catch® Seals R507 3374 .1 3373.4 0.7
Sub-Total | Total Particulate, mg: | 1.1 |
Train 1 Aggregate| Total Particulate, mg: | 1.5 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mgl
A. Front filter catch Filter D244 122.1 120.5 1.6
B. Rear filter catch Filter D245 122.4 122.7 -0.3
C. Probe catch” Probe 35 114327.0 | 1143270 0.0
D. Filter seals catch” Seals R508 3308.0 3308.5 0.5
| Total Particulate, mg: | 1.8 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg Tare, mg Particulate, mg
A. Front filter catch® Filter 0.0 —l
|_Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed fo be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, my

C. Probe catch

Final (mg) - Tare (mg)} = Particulate, mg

Technician Signature:

Controi No. P-SSAR-0003
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Valley Comfort
20.2 Series
0142WS013E
2253

4

08/24117

Bum Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

0.60 kg/hr dry

84 degrees Fahrenheit
13.16 feetisecond
8443.7 dscf/hour

0.046 inches H20
454 minutes

AMBIENT

SAMPLE TRAIN1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature
Total Sample Volume (Standard Conditions) - Vmstd

I otal Partcuiates - m,

Paricuiate Loncentration (dry-standard) - GJu,
{ otal Particuiate Emissions - £

Particulate Emission Rate

Emissions Factor

Difference from Average Total Particulate Emissions

0.000 cubic feet
78 degrees Fahrenheit
0.000 dscf

0 mg
0.000000 grams/dscf
0.00 grams

0.00 grams/hour

67.025 cubic feet
77 degrees Fahrenheit
63.410 dscf

1.5 mg
0.00002 grams/dscf
1.51 grams
0.20 grams/hour

0.33 gkg

0.13 grams

68.197 cubic feet
72 degrees Fahrenheit
64.654 dscf

1.8 mg
0.00003 grams/dscf
1.78 grams
0.24 grams/hour

0.3%9 g/kg

0.13 grams

8.816 cubic feet
72 degrees Fahrenheit
8.417 dscf

0.4 mg
0.00005 grams/dscf
0.40 grams
0.40 grams/hour

0.45 gkg

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - E+

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

1.65 grams

0.22 grams/hour
0.36 grams/kg

0.40 grams

0.40 grams/hour
0.45 grams/kg

0.12 grams

Control No. P-SSAR-0003

QUALITY CHECKS
Filter Temps < 90 °F OK
Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
Ambient Temp (55-90°F) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK
Stove Surface AT OK

Technician Signature:

A

Ty

Run 4 Emissions
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VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Valley Comfort

Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

20.2 Series
08/24/17
4
0142WS013E
454
I

Technician Signature:

HHV Basis LHV Basis
Overall Efficiency 79.1% 85.5%
Combustion Efficiency 97.6% 97.6%
Heat Transfer Efficiency 81% 87.6%
Output Rate (kJ/h) 9,382 8,900 {Btu/h)
Burn Rate (kg/h) 0.60 1.32 {Ib/h)
Input (kJ/h) 11,859 11,249 {Btu/h)
Test Load Weight (dry kg) 453 9.98 | drylb |
MC wet (%)| 18.17140363
MC dry (%) 22.21
Particulate (g ) 0.22
CO (g) 177
Test Duration (h) 7.57
Emissions| Particulate (oe)
g/MJ Output 0.00 2.50
g/kg Dry Fuel 0.05 39.14
g/h 0.03 23.43
Ib/MM Btu Output 0.01 5.80
Air/Fuel Ratio (AIF)[ 14.55|

2.2

12/14/2009

A

0
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OMNI-Test Laboratories, inc. ASTM E2780 Wood Heater Run Sheets

Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: 4
Model:20.2 Series Tracking Number:2253 Date: 8/24/117
Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Run Notes

Air Control Settings

Primary: Secondary: Auto
Set to Low:
Tertiary/Pilot: Fixed
90° From Vertical:
Fan: On Min
Preburn Notes
Time Notes
Test Notes
Sketch test fuel configuration: Start up procedures & Timeline:
Side View: Bypass: Closed

Fuel loaded by: 0:30
Door closed at: 0:35
Primary air: Set@ 4:25

Notes: None

Time Notes

30:00 | Setfan to test setting

60:00 | Replaced Filter A

Date: 9/20/2017

Technician Signature: @ v
-~

¥ o
Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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OMNI-Test Laboratories, inc. ASTM E2780 Wood Heater Run Sheets
Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: 4
Model:20.2 Series Tracking Number:2253 Date: 8/24/117

Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Supplemental Data

Start Time:__9:40 Booth #:_N/A (site testing)
Stop Time:__17:14

Stack Gas Leak Check: Sample Train Leak Check:
Initial: _ 0 Final:__ 0 A_0Q @_-15 “Hg

B: 0 @.-17 “Hg

Calibrations: Span Gas CO2___17.00 CO:_4.267

Pre Test Post Test
Zero Span Zero Span
Time 7:50 7:55 17:17 17:22
CO: 0.00 17.00 0.09 16.87
coO 0.000 4.267 -0.018 4.101
Air Velocity (ft/min): Initial:__<50 Final:_ <50 Tunnel Traverse
Scale Audit (Ibs): Initial:__10.0 Final:__10.0 Microtector | dP (in
. . . - T(°F)
Pitot Tube Leak Test:  Initial:__0 Final:__0 Reading H20)
Stack Diameter (in): 6 ! 0.030 78
Induced Draft: 0 2 0.046 78
% Smoke Capture: 100 3 0.044 78
Flue Pipe Cleaned Prior to First Test in ies: 4 0.026 78
Date:__ 8/21/17 Initials: 5 0.024 78
6 0.044 78
Initial Middle Ending 7 0.046 78
Po (infHg) 28.58 28.62 28.59 8 0.028 78
RH (%) 423 35.8 25.0 Center:
- 0.046 78
Ambient (°F) 73.9 78.4 74.9
Tunnel Static Pressure (in H20):
Background Filter Volume: N/A Beginning of End of Test
Test
-0.17 -0.17
/
Technician Signature: ; Date: 9/20/2017

< )/ e
Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

RUNS

OMNI-Test Laboratories, Inc.

Page 95 of 191
ED_005996_00000492-00095



OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2782££/
A

Run: 5 | Technician Signature: At
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Preburm Weight (lb): 14.9
Test Date: 8/25M17
Beginning Clock Time: 9:32 19 23.6
. . o . 189 23.8
uel Moisture Readings (% DB}): 238 238
23.8 24.9
19.4 22.1
Coal Bed 24 3.0 Avg Prebum Moisture (% DB): 22.41
Range (Ib): (min) {(max) T
Temperatures (°F}
T:i'\ip(s;f:]) Scale (Ib) S:?:"HS(;?“ FBTop |FB Bottom|FBBack| FBLeft | FBRight| Avg. FB | Stack | Ambient
0 15.3 -0.062 748 403 292 494 528 493 456 70
1 151 -0.08 751 406 294 486 518 491 460 70
2 14.8 -0.062 758 409 285 481 510 490.6 460 70
3 14.5 -0.061 766 412 295 477 505 491 465 70
4 14.2 -0.062 774 414 295 474 500 491.4 470 69
5 13.9 -0.063 781 416 285 474 498 492.8 473 69
6 13.6 -0.063 788 418 295 474 496 494.2 477 69
7 133 -0.063 795 420 295 476 495 496.2 481 68
8 12.9 -0.063 801 421 286 478 496 498.4 483 68
9 12.6 -0.064 807 423 297 480 497 500.8 483 68
10 12.3 -0.063 812 424 298 483 498 503 485 68
11 12 -0.062 817 426 299 487 501 506 485 68
12 1.7 -0.063 822 427 300 490 504 508.8 484 67
13 11.4 -0.062 825 428 301 493 507 510.8 483 67
14 111 -0.062 829 429 302 4386 511 513.4 481 68
15 10.7 -0.062 831 430 303 500 515 515.8 483 68
16 10.4 -0.062 834 431 305 503 519 518.4 483 68
17 10.1 -0.062 836 433 307 507 523 521.2 483 68
18 9.8 -0.063 838 435 309 511 527 524 484 67
19 9.5 -0.061 840 437 311 518 531 526.8 481 68
20 9.3 -0.08 841 439 313 519 536 529.6 478 68
21 8.9 -0.06 842 442 315 523 540 532.4 475 68
22 8.6 -0.062 843 444 318 527 544 535.2 471 68
23 8.4 -0.061 844 446 320 530 548 537.6 466 68
24 8.1 -0.06 8458 449 322 534 553 540.8 465 68
25 7.8 -0.059 845 451 324 538 557 543 463 68
26 7.8 -0.059 846 454 327 541 562 546 458 69
27 7.3 -0.058 846 456 329 543 566 548 454 69
28 7.1 -0.058 848 459 331 547 571 551.2 451 69
29 6.8 -0.058 849 462 333 550 576 554 449 69
30 6.6 -0.058 849 464 335 554 581 556.6 446 69
31 6.4 -0.057 850 467 337 857 586 559.4 441 69
32 6.2 -0.057 852 470 339 563 590 562.8 440 69
33 8 -0.057 856 472 340 570 594 566.4 438 69
34 5.8 -0.057 859 474 343 574 598 569.6 434 70
35 57 -0.056 863 476 344 577 601 572.2 433 70
36 55 -0.056 869 478 348 581 604 575.8 435 70
37 54 -0.056 875 479 349 585 605 578.6 436 70
38 53 -0.055 878 481 350 587 607 580.6 433 70
39 51 -0.055 881 482 352 591 608 582.8 430 70
Control No. P-SSAR-0003 Run 5 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780/$%

Run: 5 | Technician Signature: At
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Preburm Weight (lb): 14.9
Test Date: 8/25M17
Beginning Clock Time: 9:32 19 23.6
. . o . 189 23.8
uel Moisture Readings (% DB}): 238 238
23.8 24.9
19.4 22.1
Coal Bed 24 3.0 Avg Prebum Moisture (% DB): 22.41
Range (Ib): (min) {(max) T
Temperatures (°F}

T:i'\ip(s;f:]) Scale (Ib) S:?:"HS(;?“ FBTop |FB Bottom|FBBack| FBLeft | FBRight| Avg. FB | Stack | Ambient
40 5 -0.055 882 484 353 593 610 584.4 426 70
41 43 -0.055 883 485 355 597 611 586.2 424 70
42 4.8 -0.055 883 486 356 598 612 587 421 70
43 4.7 -0.055 884 488 357 600 614 588.6 420 70
44 4.6 -0.054 884 489 359 603 615 590 418 70
45 4.5 -0.054 885 490 360 606 615 591.2 416 70
46 4.3 -0.054 886 491 361 608 615 592.2 414 70
47 43 -0.054 886 492 363 611 616 593.6 413 70
48 4.2 -0.054 887 493 365 614 617 595.2 412 70
49 4.1 -0.053 887 494 366 616 616 595.8 409 71
50 4 -0.053 886 496 367 618 616 596.6 408 70
51 3.9 -0.053 886 497 369 619 615 597.2 408 70
52 3.8 -0.053 885 498 370 620 615 597.6 408 71
53 3.7 -0.053 8858 500 372 620 616 598.6 407 71
54 3.8 -0.052 883 501 373 620 617 598.8 403 71
55 3.5 -0.048 881 503 374 621 618 599.4 400 71
56 3.8 -0.045 876 504 378 615 615 597.86 333 71
57 3.5 -0.043 868 505 381 608 607 593.8 287 71
58 3.5 -0.041 860 506 383 599 600 589.6 257 71
59 35 -0.03% 852 5086 385 590 592 585 235 71
60 3.4 -0.038 844 506 387 583 584 580.8 220 71
61 3.4 -0.037 835 505 389 574 576 575.8 208 71
62 34 -0.036 826 505 380 566 568 571 199 71
63 3.4 -0.035 816 504 391 557 561 565.8 191 70
64 3.4 -0.034 807 503 391 549 554 560.8 186 70
65 34 -0.033 798 501 391 542 547 555.8 180 70
66 3.4 -0.032 790 500 391 538 540 551.4 174 70
67 3.4 -0.032 781 499 390 528 534 546.4 98 70
68 34 -0.03 772 497 380 522 527 541.6 138 70
69 3.3 -0.03 764 496 388 515 521 536.8 159 70
70 3.3 -0.029 755 494 388 508 515 532 157 70
71 33 -0.028 7486 492 386 502 509 527 158 70
72 3.3 -0.028 737 490 385 495 503 522 153 70
73 3.3 -0.027 729 488 383 489 497 517.2 151 70
74 34 -0.027 720 485 382 483 491 512.2 150 70
75 3.4 -0.026 711 483 380 477 486 507.4 147 70
76 3.4 -0.026 702 481 378 472 481 502.8 146 70
77 34 -0.026 694 479 377 467 475 498.4 144 70
78 3.4 -0.025 685 477 375 461 471 493.8 142 70
79 3.4 -0.025 677 475 373 456 466 489.4 141 70

Control No. P-SSAR-0003 Run 5 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 5 | Technician Signature: A ”
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Preburm Weight (lb): 14.9
Test Date: 8/25M17
Beginning Clock Time: 9:32 19 23.6
. . o . 189 23.8
uel Moisture Readings (% DB}): 238 238
23.8 24.9
19.4 22.1
Coal Bed 24 3.0 Avg Prebum Moisture (% DB): 22.41
Range (Ib): (min) {(max) T
Temperatures (°F}

T:i'\ip(s;f:]) Scale (Ib) S:?:"HS(;?“ FBTop |FB Bottom|FBBack| FBLeft | FBRight| Avg. FB | Stack | Ambient
80 3.4 -0.024 668 473 371 451 461 484.8 141 70
81 34 -0.024 661 471 370 4486 456 480.8 138 70
82 3.4 -0.024 653 469 368 441 452 476.6 137 70
83 3.4 -0.023 645 468 366 436 447 472.4 135 70
84 33 -0.023 638 466 364 433 443 468.8 134 70
85 3.4 -0.023 631 464 362 427 439 464.6 133 70
86 3.3 -0.023 624 462 360 423 435 460.8 131 70
87 34 -0.022 618 460 358 419 430 457 130 70
88 3.4 -0.022 611 459 356 415 426 453.4 129 70
89 3.4 -0.022 605 457 354 411 422 449.8 128 70
90 34 -0.021 599 455 352 407 419 446.4 128 70
91 3.4 -0.022 593 453 350 403 415 442.8 128 70
92 3.4 -0.021 587 451 348 398 411 439 125 70
93 34 -0.021 582 449 346 396 407 436 124 69
94 3.4 -0.021 576 448 344 392 404 432.8 124 70
95 3.4 -0.021 571 446 342 389 400 429.6 124 69
96 34 -0.021 566 444 340 3886 397 426.6 128 69
a7 3.4 -0.021 562 442 338 382 394 423.86 129 69
98 3.4 -0.022 558 440 336 378 392 420.8 133 69
99 34 -0.022 556 439 334 377 389 419 138 69
100 3.3 -0.024 8§52 437 331 374 388 416.4 146 69
101 3.3 -0.024 549 436 329 373 387 414.8 154 69
102 33 -0.025 547 435 327 371 386 413.2 161 69
103 3.3 -0.025 545 434 325 371 385 412 168 69
104 3.3 -0.026 543 434 323 370 386 411.2 175 69
105 33 -0.027 542 434 321 370 387 410.8 180 69
106 3.2 -0.029 541 433 319 370 388 410.2 187 69
107 3.3 -0.029 540 434 318 370 389 410.2 194 69
108 3.2 -0.03 540 434 37 371 391 410.86 200 69
109 3.2 -0.03 540 435 3186 373 393 411.4 204 69
110 3.2 -0.035 540 436 315 378 395 412.2 208 69
111 3.2 -0.035 541 437 314 377 397 413.2 212 69
112 3.1 -0.033 541 438 314 379 400 414.4 215 69
113 3.1 -0.032 542 440 314 381 403 416 220 69
114 3.1 -0.033 543 442 314 384 406 417.8 222 69
115 3 -0.034 543 444 314 384 408 418.86 225 69
116 3 -0.034 543 445 314 386 410 419.6 228 69
117 3 -0.034 542 447 314 387 412 420.4 230 69
118 3 -0.035 543 448 315 387 414 421.4 230 69
119 3 -0.035 543 449 315 389 416 422.4 230 69

Control No. P-SSAR-0003 Run 5 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Valley Comfort PB Time 715 12% Cal: 12.0
Model: 20.2 Series PB Temp 68 22% Cal: 22.0
Tracking No.: 2253
Project No.: 0142WS013E Test Time 7:15
Test Date: 8/25/2017 Test Temp 68
Run No.: 5
Firebor) o) Weight (Ony| 9.
3. . .
Volume (ft’): Basis, Ib):
Fuel Piece Fuel Density
. . OK
Length (in): 13 (Ib/ft®, Dry Basis): 27.72
2x4 Crib Loading Density
. . . OK
Weight (Ib): 54 (Ib/f’, Wet Basis): 6.54
4x4 Crib .
Weight (Ib): 6.8 2x4 Percentage:| 43% OK

Coal Bed Range (20-25%): 2.38 - 2.975

Te:;'::e' Weight (Ib) size Readings (Dry Basis %) Dry x‘;‘;'ght
1 1.2 2% 4" 214 19.2 19.5 1.00
2 1.3 2"% 4" 22.4 23.3 23.8 1.06
3 1.3 2"x 4" 20.0 20.5 20.5 1.08
4 33 4"% 4" 22.5 22.2 25.0 2.68
5 3.4 4"% 4" 19.0 221 19.4 2.58
Spacer Readings (Dry Basis %)
19.7 20.1
21.0 21.7
16.8 20.5
17.7 14.6
229 19.9
19.1
16.8
18.5
22.8
Technician Signature: /“%
<
Control No. P-SSAR-0003 Run 5 Emissions

Page 99 of 191
ED_005996_00000492-00099



OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley C_omfm ) |_’M Control Modules: 371372 _ /.7:/ 4
) Model: 20.2 Series ) . » D!llutl.on Tunnel MW ({dry): 20.00  lo/tb-mole Avg.} Tunnel Velocity: 13.33 ftisec. N ) /;{K,
Tracking No.: 2253 Total Sampling Time: 227 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.2 scfm Technician Signature: kY
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 141.5 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  09:32 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.39 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.76 28.75 28.74 2875 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Veraw  13.19  fiisec Vscent 15.29 fisec Fo 0.863
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
[ poon [ ooon [l ] 6o 72 .11 1.24 iz 0.4 112 0.050 118 p ] sa 451 316 387 417 423 579 446 71 68 72 57 60 | 0062 | 22 | D.04
1 0135 0.143 0.14 0.14 1.79 7 -1.33 1.44 7 0.7 100 0.050 11.8 0.1 537 451 318 382 411 420 598 397 72 66 73 66 69 -0.063 1.26 0.1
2 0.282 0.204 0.15 0.15 1.78 kil -1.35 1.43 71 0.7 99 0.050 11.6 0.2 539 451 318 379 406 419 755 419 73 66 73 66 63 -0.060 7.38 0.01
3 0430 0447 0.15 0.15 1.78 Vil -1.36 1.43 71 0.7 100 0.050 102 103 1.5 0.1 551 452 316 arr 403 420 379 462 73 66 3 a5 68 -0.071 ERal -0.01
4 0.577 0.598 0.15 0.15 177 7 -1.36 1.43 7 0.7 102 0.050 101 102 11.4 -0.1 564 452 313 376 AD1 421 923 478 73 66 73 65 69 -0.072 7.54 ]
5 0.724 0.750 0.15 0.15 1.78 71 ~1.34 1.42 kil 0.7 98 0.050 101 102 11.2 0.2 579 453 M1 376 400 424 936 472 73 66 73 65 68 -0.068 811 0.12
6 0.871 0.802 0.15 0.15 177 71 -1.3% 1.44 Vil 0.7 94 0.050 101 102 111 0.1 891 454 309 374 99 425 974 425 73 66 3 65 69 -0.068 7 -0.01
7 1.018 1.053 0.15 0.15 1.76 7 -1.36 1.42 7 0.7 93 0.050 101 101 11.0 0.1 00 455 307 375 397 427 953 408 73 66 73 65 69 -0.067 6.71 -0.02
8 1.165 1.204 0.15 0.15 1.77 kil -1.34 1.42 71 0.7 93 0.050 101 101 10.9 0.1 807 455 305 375 385 427 954 403 73 66 73 65 63 ~0.067 7.38 0.02
] 1312 1.386 0.15 0.15 1.77 Vil -1.35 1.42 71 0.7 93 0.050 101 102 10.8 0.1 614 456 303 are 383 428 964 404 73 66 3 a5 68 -0.068 777 -0.02
10 1.458 1.506 0.15 0.15 1.76 7 -1.35 1.42 7 0.7 93 0.050 100 101 10.7 -0.1 621 456 302 378 391 430 968 409 73 67 73 66 69 -0.068 7.83 -0.01
11 1.605 1.657 0.15 0.15 1.75 71 -1.35 1.41 kil 0.7 93 0.050 101 101 10.6 0.1 626 457 300 379 390 430 960 413 73 67 73 66 68 -0.06% 7.96 .01
12 1.7514 1.808 0.15 0.15 1.76 71 -1.3% 1.44 Vil 0.7 93 0.050 100 101 10.5 0.1 @31 457 209 380 389 434 959 409 73 67 3 66 69 -0.068 8.15 ]
13 1.897 1.958 0.15 0.15 1.75 7 -1.34 1.41 7 0.7 93 0.050 100 101 10.4 0.1 638 457 207 383 389 433 976 411 73 67 73 66 69 -0.068 8.46 0
14 2.044 2408 0.15 0.15 175 kil -1.34 1.40 71 0.7 93 0.050 101 101 10.3 0.1 6844 457 285 385 388 434 978 442 73 67 73 66 63 -0.068 8.57 o.M
15 2490 2.269 0.15 0.15 1.75 Vil -1.35 1.41 71 0.7 93 0.050 100 101 101 0.2 650 457 284 BT 389 435 979 411 73 67 3 a6 68 -0.068 8.58 0.03
16 2336 2409 0.15 0.15 1.76 7 -1.35 1.41 7 0.7 94 0.050 100 101 10.0 -0.1 857 456 293 388 389 437 988 A2 73 67 73 66 69 -0.068 8.68 0.05
17 2482 2580 0.15 0.15 1.76 71 -1.35 1.40 kil 0.7 94 0.050 100 101 2.9 0.1 664 456 292 380 390 438 1000 412 73 67 T4 66 68 -0.068 8.78 0.09
18 2628 2710 0.15 0.15 1.76 71 -1.34 1.3¢ Vil 0.7 94 0.050 100 101 88 0.1 71 456 201 381 a1 440 1007 412 73 67 4 66 69 -0.068 8.62 0.08
18 2774 2.861 0.15 0.15 177 7 -1.34 1.40 7 0.7 94 0.050 100 101 87 0.1 877 455 200 394 392 442 1006 410 73 67 74 66 69 -0.068 8.47 0.05
20 2.920 3.010 0.15 0.15 1.77 kil -1.35 1.40 71 0.7 94 0.050 100 100 9.6 0.1 684 455 290 395 383 443 1005 407 73 68 74 66 63 -0.068 8.54 0.03
21 3.066 3.160 0.15 0.15 1.77 Vil -1.35 139 71 0.7 93 0.050 100 101 8.5 0.1 688 454 289 98 384 445 1003 408 73 68 74 a6 68 -0.067 8.58 0
22 3212 3310 0.15 0.15 1.76 7 -1.34 1.40 7 0.7 93 0.050 100 101 2.3 -0.2 693 454 289 400 395 446 1002 A0S 73 68 74 66 69 -0.068 8.59 ]
23 3.358 3.480 0.15 0.15 1.77 71 ~1.34 1.40 kil 0.7 94 0.050 100 101 8.2 0.1 698 454 289 402 396 448 1001 A04 73 68 T4 66 68 -0.068 8.66 .01
24 3.504 3.610 0.15 0.15 177 71 -1.3% 1.3¢ Vil 0.7 93 0.050 100 101 8.1 0.1 702 453 288 404 98 449 it 400 73 68 4 67 69 -0.068 8.89 -0.01
25 3.648 3.760 0.15 0.15 177 7 -1.34 1.38 7 0.7 94 0.050 99 101 8.0 0.1 705 453 288 A0S 399 450 997 399 73 68 74 67 69 -0.070 8.83 -0.01
26 3.795 3.910 0.15 0.15 175 kil -1.35 1.40 71 0.7 93 0.050 100 101 a9 0.1 708 452 289 409 401 452 930 396 73 68 74 &7 63 ~0.071 8.9 0
27 3.941 4.089 0.15 0.15 1.74 Vil -1.35 139 71 0.7 93 0.050 100 100 a8 0.1 1 452 289 411 404 453 989 383 73 68 74 a7 68 -0.070 8.8 o.M
28 4.087 4,209 0.15 0.15 1.74 7 -1.35 1.38 7 -0.8 93 0.050 100 101 8.7 -0.1 715 451 289 413 A0S 455 989 398 73 68 74 67 69 -0.071 9.26 0.37
29 4232 4,358 0.15 0.15 1.76 71 ~1.34 1.38 kil 0.8 93 0.050 99 101 8.6 0.1 720 450 289 M7 409 487 1041 401 74 63 T4 67 68 -0.071 9.27 0.83
30 4378 4508 0.15 0.15 1.76 71 -1.3% 1.3¢ Vil 0.8 93 0.050 100 101 8.5 0.1 724 450 289 420 412 459 1017 401 74 68 4 67 69 -0.070 9.23 0.9
31 4.524 4.658 0.15 0.15 1.76 7 -1.34 1.39 7 -0.8 93 0.050 100 100 8.4 0.1 730 449 289 424 415 464 1028 402 74 69 74 67 69 -0.071 9.13 0.72
32 4.669 4.808 0.15 0.15 1.76 kil -1.35 138 71 -0.8 93 0.050 99 101 83 0.1 735 A48 289 427 419 464 1042 399 74 68 74 &7 63 ~0.070 .21 0.77
33 4815 4.958 0.15 0.15 1.73 7 -1.35 1.38 7 -0.8 93 0.050 100 101 8.1 -0.2 741 448 289 431 423 466 1046 398 74 69 74 67 69 -0.071 9.18 0.84
34 4861 5108 0.15 0.15 1.72 72 ~1.34 1.39 kil 0.8 93 0.050 100 101 8.0 0.1 746 447 290 435 426 469 1050 395 74 63 T4 67 68 -0.070 9.08 0.81
35 5106 5257 0.15 0.15 1.72 72 -1.34 1.3¢ Vil 0.8 93 0.050 99 100 19 0.1 750 446 200 437 429 470 1068 95 74 68 4 68 70 -0.070 9.05 0.79
36 5.251 5407 0.15 0.15 172 72 -1.35 1.38 72 -0.8 92 0.050 99 100 78 0.1 755 446 201 441 432 473 1069 392 74 69 74 68 70 -0.068 8.76 0.6
Conlrol No. P-SSAR-0003 Run § Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley C_omfm ) |_’M Control Modules: 371372 _ /.7:/ 4
) Model: 20.2 Series ) . » D!llutl.on Tunnel MW ({dry): 20.00  lo/tb-mole Avg.} Tunnel Velocity: 13.33 ftisec. N ) /;{K,
Tracking No.: 2253 Total Sampling Time: 227 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.2 scfm Technician Signature: kY
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 141.5 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  09:32 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.39 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.76 28.75 28.74 2875 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Veraw  13.19  fiisec Vscent 15.29 fisec Fo 0.863
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
37 53987 55887 0.15 0.15 1.72 72 -1.35 1.38 72 -0.8 92 0.050 100 100 77 -0.1 760 445 291 445 434 475 1084 393 74 69 74 68 70 -0.069 8.78 0.59
38 5543 5707 0.15 0.15 1.73 72 ~1.34 1.40 T2 0.8 92 0.050 100 100 76 0.1 765 444 292 446 4356 476 1088 390 74 n T4 68 70 -0.06% 8.62 0.52
38 5688 5857 0.15 0.15 1.72 72 -1.34 1.3¢ T2 0.8 92 0.050 100 100 15 0.1 768 443 202 450 437 473 1087 BT 74 70 4 68 70 -0.068 8.51 0.49
40 5.835 6.007 0.15 0.15 1.74 72 -1.34 1.38 72 -0.8 92 0.050 100 100 7.4 0.1 kL4 442 203 453 438 479 1085 386 74 70 74 68 70 -0.068 8.5 0.49
41 5.981 6.157 0.15 0.15 175 T2 -1.34 128 72 -0.8 92 0.050 100 100 732 0.1 772 442 283 456 439 480 1083 383 74 70 74 63 n -0.068 8.49% 0.49
42 6.127 6.306 0.15 0.15 1.75 T2 -1.34 139 72 0.3 21 0.050 100 100 7.2 0.1 775 4419 284 459 440 482 1081 381 74 70 74 a3 70 0,065 8.53 0.49
43 6273 6.456 0.15 0.15 1.75 72 -1.35 1.38 72 -0.8 91 0.050 100 100 72 0 776 440 295 461 441 483 1078 377 74 70 74 68 70 -0.065 8.58 0.51
44 64193 6.606 0.15 0.15 1.75 72 ~1.34 1.38 T2 0.8 91 0.050 100 100 T7A 0.1 777 440 295 463 441 483 1077 374 74 n T4 68 70 -0.085 8.6 0.53
45 6.565 6.757 0.15 0.15 1.75 72 -1.34 1.38 T2 0.8 90 0.050 99 101 7.0 0.1 778 439 206 464 442 484 1076 an 74 70 4 68 70 -0.065 8.74 0.56
46 6.711 6.906 0.15 0.15 1.75 72 -1.34 1.39 72 -0.8 90 0.050 99 100 8.9 0.1 778 438 207 466 443 484 1076 370 74 70 74 68 70 -0.085 8.73 0.52
A7 6.857 7.056 0.15 0.15 1.76 T2 -1.34 138 72 -0.8 90 0.050 99 100 6.8 0.1 779 437 298 467 444 485 1076 368 74 70 74 69 n ~0.064 8.55 0.52
48 7.003 7.208 0.15 0.15 1.76 T2 -1.34 139 72 0.3 20 0.050 99 100 a7 0.1 780 436 208 467 444 485 1073 364 74 70 74 a9 70 -0.067 8.64 0.51
49 7.149 7.356 0.15 0.15 1.76 72 -1.33 1.39 72 -0.8 a0 0.050 99 100 8.6 -0.1 780 436 299 470 445 486 1070 364 74 ki 74 69 70 -0.068 8.61 0.59
50 7.285 7.506 0.15 0.15 1.76 72 ~1.34 1.39 T2 0.8 90 0.050 99 100 8.5 0.1 780 435 299 470 445 488 1060 362 74 ki T4 69 70 -0.083 &.84 0.6
51 7441 7.656 0.15 0.15 1.76 72 -1.34 1.38 T2 0.8 90 0.050 99 100 8.5 0 780 435 300 471 446 486 1066 360 74 71 4 69 70 -0.063 8.76 0.65
52 7.587 7.806 0.15 0.15 1.76 72 -1.34 1.39 72 -0.8 90 0.050 99 100 6.4 0.1 779 434 301 472 446 486 1066 359 74 i 74 69 70 -0.063 8.7 0.65
53 7.734 7.956 0.15 0.15 1.76 T2 -1.34 128 72 -0.8 B9 0.050 100 100 63 0.1 780 434 3 474 447 487 1087 357 74 71 74 69 n ~0.064 8.8¢ 07
54 7.880 8.106 0.15 0.15 1.76 T2 -1.35 1.33 72 0.3 89 0.050 99 100 6.2 0.1 779 433 302 474 448 487 1060 353 74 ki 75 a9 70 -0.063 8.88 0.83
55 8.026 8.255 0.15 0.15 1.75 72 -1.34 1.38 72 -0.8 89 0.050 99 99 8.1 -0.1 79y 433 302 474 A48 487 1046 352 74 ki 74 69 70 -0.063 8.83 0.9
56 B8.471 3.406 0.15 0.15 1.76 72 ~1.34 1.39 73 0.8 88 0.050 99 100 8.0 0.1 777 432 303 474 449 487 1034 346 74 ki T4 69 70 -0.083 873 0.82
57 B3.317 B3.555 0.15 0.15 1.76 72 -1.34 1.3¢ 3 0.8 88 0.050 99 99 59 0.1 776 432 303 474 449 487 1029 46 74 71 4 69 70 -0.063 8.82 077
58 8.463 8.705 0.15 0.15 1.76 72 -1.34 1.39 73 -0.8 88 0.050 99 100 58 0.1 775 432 304 475 450 487 1030 343 74 i %5 69 70 -0.063 8.73 0.69
59 8.600 8.855 0.15 0.15 1.76 T2 -1.34 138 73 -0.8 B8 0.050 99 100 58 0 775 431 304 474 450 487 1035 340 74 71 74 69 n ~0.062 8.7¢ 0.62
60 8.768 9.006 0.15 0.15 1.76 T2 -1.34 139 3 0.3 88 0.050 99 100 87 0.1 775 431 305 474 450 487 1038 339 74 ki 74 a9 70 -0.062 8.73 0.6
61 8.903 9155 0.15 0.15 1.78 73 -1.29 1.38 73 -0.8 88 0.050 100 99 5.6 -0.1 775 431 305 474 451 487 1040 335 75 ki 74 69 70 -0.062 8.73 0.58
62 9.050 9305 0.15 0.15 1.78 73 -1.28 1.38 73 0.8 87 0.050 100 100 55 0.1 775 431 306 474 452 488 1041 336 76 ki 5 70 70 -0.062 877 0.55
63 9.187 9.456 0.15 0.15 1.78 3 -1.28 1.3¢ 3 0.8 87 0.050 100 100 55 0 778 430 306 473 452 487 1041 36 76 71 4 70 70 -0.061 8.85 0.47
64 9.344 9.605 0.15 0.15 1.78 73 -1.29 1.39 73 -0.8 87 0.050 100 99 54 0.1 776 430 307 A73 453 488 1041 332 76 i %5 70 70 -0.062 8.82 0.43
65 9491 9.756 0.15 0.15 1.78 73 -1.29 138 73 -0.8 B8 0.050 100 100 83 0.1 776 430 307 473 453 488 1040 332 76 71 75 70 n ~0.061 8.93 0.4
66 9.638 9,908 0.15 0.15 1.78 3 -1.29 1.33 3 0.3 87 0.050 100 99 83 d 776 430 308 473 452 488 1038 330 76 T2 75 70 70 -0.061 9.16 0.36
67 9.785 10.056 0.15 0.15 1.78 73 -1.29 1.39 73 -0.8 87 0.050 100 100 52 -0.1 776 430 309 474 452 488 1037 328 76 72 75 70 70 -0.061 9.07 0.27
68 9332 10.206 0.15 0.15 1.78 73 -1.28 1.39 73 0.8 87 0.050 100 100 54 0.1 776 429 309 474 452 488 1036 328 75 72 5 70 70 0,060 9.09 0.25
68 10.080 10.356 0.15 0.15 1.78 3 -1.28 1.38 3 0.8 87 0.050 100 100 50 0.1 778 429 310 474 452 483 1032 326 75 T2 % 70 70 -0.060 9.16 0.23
70 10.227 10.506 0.15 0.15 1.78 73 -1.28 138 73 -0.8 87 0.050 100 100 50 0 775 429 310 476 451 488 1030 325 75 72 75 70 n ~0.060 81 0.25
71 10.374 10.656 0.15 0.15 1.78 3 -1.28 139 3 0.3 86 0.050 100 100 4.9 0.1 775 428 31 476 451 488 1028 323 75 T2 75 70 70 -0.060 9.04 0.27
72 10.821 10.806 0.15 0.15 1.79 73 -1.29 1.38 73 -0.8 87 0.050 100 100 4.9 0 774 428 312 478 451 489 1027 324 75 72 75 70 70 -0.060 9.09 0.3
73 10.668 10.856 0.15 0.15 1.77 73 ~1.2¢ 1.37 73 0.8 86 0.050 100 100 4.8 0.1 774 428 Mz 478 451 489 1026 324 75 72 5 70 71 0,060 9.25 .27
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley C_omfm ) |_’M Control Modules: 371372 _ /.7:/ 4
) Model: 20.2 Series ) . » D!llutl.on Tunnel MW ({dry): 20.00  lo/tb-mole Avg.} Tunnel Velocity: 13.33 ftisec. N ) /;{K,
Tracking No.: 2253 Total Sampling Time: 227 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.2 scfm Technician Signature: kY
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 141.5 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  09:32 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.39 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.76 28.75 28.74 2875 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Veraw  13.19  fiisec Vscent 15.29 fisec Fo 0.863
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
74 10.815 11.107 0.15 0.15 1.79 73 -1.29 1.39 73 -0.8 86 0.050 100 100 4.7 -0.1 773 428 313 479 451 489 1023 322 75 72 75 70 70 -0.060 9.35 0.34
75 10.862 11.257 0.15 0.15 1.78 73 ~1.2¢ 1.39 73 0.8 86 0.050 100 100 4.6 0.1 772 428 M3 480 451 489 1019 a1 75 72 5 70 70 0,058 9.22 0.37
76 11.110 11.407 0.15 0.15 177 3 -1.28 1.38 3 0.8 86 0.050 100 100 4.6 0 7 427 314 479 451 483 1016 a1 75 T2 % 70 70 -0.058 9.26 0.4
7 11.257 11.557 0.15 0.15 1.78 73 -1.29 1.38 73 -0.8 86 0.050 100 100 45 0.1 7m 427 314 481 451 489 1012 320 75 72 %5 70 70 -0.056 9.16 0.41
78 11.404 11.707 0.15 0.15 1.78 73 -1.28 128 73 -0.8 86 0.050 100 100 4.4 0.1 770 427 315 482 452 48% 1012 319 75 72 74 70 n ~0.067 8.14 0.35
79 11.851 11.857 0.15 0.15 1.76 3 -1.28 1.33 3 0.3 86 0.050 100 100 4.4 d 768 427 316 483 452 48% 1011 318 75 T2 75 70 70 0,066 9.08 0.45
80 11.698 12.007 0.15 0.15 1.79 73 -1.28 1.38 73 -0.8 86 0.050 100 100 43 -0.1 768 426 316 482 452 489 1008 320 75 72 74 70 70 -0.056 9.18 0.57
81 11.845 12.159 0.15 0.15 1.77 73 -1.28 1.39 T4 0.8 86 0.050 100 101 4.2 0.1 767 426 M7 484 453 489 1003 M 75 72 T4 70 70 -0.056 9.25 0.56
82 11.882 12.308 0.15 0.15 1.7¢ 3 -1.2% 1.3¢ 4 0.8 86 0.050 100 99 4.2 0 766 426 318 485 453 490 1002 36 75 T2 % 70 ki -0.056 9.13 0.5
83 12139 12.458 0.15 0.15 1.79 73 -1.28 1.38 74 -0.8 85 0.050 100 99 41 0.1 765 426 319 AB4 454 490 1002 315 75 72 74 70 ki -0.056 8.99 0.46
84 12.287 12.608 0.15 0.15 1.7% 73 -1.28 138 74 -0.8 86 0.050 100 99 40 0.1 765 425 319 484 454 48% 1002 314 75 72 74 70 n ~0.066 8.14 0.43
a5 12.434 12.759 0.15 0.15 1.79 3 -1.29 139 74 0.3 86 0.050 100 100 4.0 d 765 425 320 484 455 480 1001 315 75 T2 75 71 71 0,068 9.27 0.46
86 12.581 12.908 0.15 0.15 1.79 73 -1.29 1.38 74 -0.8 85 0.050 100 99 3.9 -0.1 764 425 321 483 455 490 1001 314 75 72 75 kil i -0.058 9.25 0.45
87 12728 13.059 0.15 0.15 1.79 73 -1.28 1.38 T4 0.8 86 0.050 100 100 3.8 0.1 764 425 322 483 455 490 1001 M7 75 72 5 7 71 -0.055 9.42 0.44
88 12.875 13.219 0.15 0.15 1.7¢ 74 -1.28 1.3¢ 4 0.8 86 0.050 99 100 3.8 0 764 425 23 482 456 490 1006 KL 75 T2 % kil ki -0.055 9.24 0.31
83 13.022 13.359 0.15 0.15 1.79 74 -1.29 1.39 74 -0.8 85 0.050 99 99 37 0.1 765 425 325 ABO 457 490 1010 313 75 72 %5 kil ki -0.055 9.29 0.19
90 13.47¢ 13.51¢ 0.15 0.15 1.78 T4 -1.28 138 74 -0.8 85 0.050 100 100 a7 0 766 425 326 A79 457 491 1015 312 75 72 75 7 ki ~0.085 812 o1
91 13.347 13.660 0.15 0.15 1.77 4 -1.28 1.33 74 0.3 85 0.050 99 99 3.6 0.1 67 425 327 417 457 491 1018 312 75 T2 75 71 71 0,064 9.14 0.04
92 13.464 13.841 0.15 0.15 1.78 74 -1.28 1.39 74 -0.8 85 0.050 99 100 3.6 0 767 424 328 476 457 490 1021 306 75 72 75 kil i -0.054 8.73 0.03
93 13.612 13.860 0.15 0.15 1.78 74 -1.28 1.38 T4 0.8 85 0.050 100 99 3.5 0.1 767 424 329 475 457 490 1018 302 75 72 T4 7 71 -0.055 8.74 0.04
94 13.759 14111 0.15 0.15 1.78 74 -1.2% 1.38 4 0.8 84 0.050 99 100 3.5 0 766 424 a3 474 457 490 1012 208 75 T2 % kil ki -0.054 8.49 0.04
95 13.906 14.262 0.15 0.15 1.78 74 -1.28 1.39 74 -0.8 84 0.050 99 100 34 0.1 764 424 332 A73 457 490 1008 205 75 72 %5 kil ki -0.054 8.31 0.15
96 14.052 14.411 0.15 0.15 1.78 T4 -1.28 128 74 -0.8 %3 0.050 99 99 3.4 0 763 424 333 472 456 490 1006 283 74 72 75 7 ki ~0.064 8.23 0.19
97 14.201 14.862 0.15 0.15 1.77 4 -1.29 1.33 74 0.3 83 0.050 100 100 33 0.1 761 423 333 470 455 488 1004 281 74 T2 75 71 70 0,064 8.16 o
98 14.348 14.712 0.15 0.15 177 73 -1.27 1.38 74 -0.8 83 0.050 99 99 3.3 0 759 423 334 469 454 488 1001 288 74 72 75 kil 70 -0.083 8.19 0.27
99 14.485 14.863 0.15 0.15 1.78 73 ~1.27 1.39 T4 0.8 82 0.050 99 100 33 0 757 423 335 468 453 487 906 284 74 72 5 7 70 -0.053 8.01 0.29
100 14.643 15.012 0.15 0.15 177 3 -1.27 1.3¢ 4 0.8 83 0.050 100 99 3.2 0.1 755 422 36 466 452 486 902 281 74 T2 % kil 70 -0.052 8.02 0.37
101 14.790 15.163 0.15 0.15 1.76 73 -1.27 1.38 74 -0.8 86 0.050 100 100 32 4] 753 422 337 466 451 486 989 282 74 72 74 kil 70 -0.052 8.53 0.1
102 14.937 15.314 0.15 0.15 1.78 73 -1.29 1.40 74 -0.8 B8 0.050 100 100 31 0.1 51 421 338 465 450 485 930 283 74 72 75 7 n ~0.081 8.7 0.12
103 15.085 15.464 0.15 0.15 1.77 3 -1.28 1.40 74 0.3 88 0.050 100 100 31 d 749 421 339 464 449 484 981 285 74 T2 75 71 71 0,081 8.88 0.23
104 15.232 15.614 0.15 0.15 1.75 73 -1.28 1.39 74 -0.8 89 0.050 100 100 34 0 748 424 349 465 449 485 982 284 74 72 75 kil i -0.052 8.89 0.44
105 15.379 15.764 0.15 0.15 1.75 73 ~1.2¢ 1.38 T4 0.8 89 0.050 100 100 3.0 0.1 746 420 342 464 449 484 984 285 75 72 5 7 72 -0.051 8.83 0.55
106 15.526 15.815 0.15 0.15 1.75 3 -1.28 1.3¢ 4 0.8 88 0.050 100 100 3.0 0 744 420 43 462 448 483 986 283 75 T2 % kil T2 -0.051 8.84 0.49
107 15.672 16.064 0.15 0.15 175 73 -1.28 128 74 -0.8 90 0.050 100 99 29 0.1 T43 419 344 462 448 483 930 281 75 72 75 7 72 ~0.081 8.8¢ 0.48
108 15.820 16.214 0.15 0.15 1.74 3 -1.28 1.33 74 0.3 89 0.050 100 100 29 d 741 419 346 462 447 483 980 280 75 T2 76 71 T2 0,081 8.85 0.26
109 15.967 16.365 0.15 0.15 1.74 73 -1.28 1.39 74 -0.8 88 0.050 100 100 28 -0.1 738 419 348 462 A47 483 971 78 75 72 76 kil 72 -0.081 871 0.18
110 16.115 16.515 0.15 0.15 1.75 73 -1.28 1.39 T4 0.8 88 0.050 100 100 28 0 735 418 349 461 A48 482 964 75 75 72 76 7 72 -0.050 8.62 .14
Conlrol No. P-SSAR-0003 Run § Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley C_omfm ) |_’M Control Modules: 371372 _ /.7:/ 4
) Model: 20.2 Series ) . » D!llutl.on Tunnel MW ({dry): 20.00  lo/tb-mole Avg.} Tunnel Velocity: 13.33 ftisec. N ) /;{K,
Tracking No.: 2253 Total Sampling Time: 227 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.2 scfm Technician Signature: kY
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 141.5 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  09:32 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.39 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.76 28.75 28.74 2875 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Veraw  13.19  fiisec Vscent 15.29 fisec Fo 0.863
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
111 16.262 16.665 0.15 0.15 1.74 73 -1.29 1.37 74 -0.8 89 0.050 100 100 28 0 732 418 350 460 A48 482 945 79 75 72 76 kil 72 -0.081 8.18 0.15
112 16.408 16.815 0.15 0.15 1.74 73 -1.28 1.38 T4 0.8 89 0.050 100 100 27 0.1 728 M7 351 457 A48 480 932 268 76 72 76 7 72 -0.050 7.97 0.06
113 16.556 16.966 0.15 0.15 1.74 3 -1.28 1.38 4 0.8 88 0.050 100 100 27 0 724 a7 351 456 448 479 928 264 76 T2 %6 kil 73 -0.050 7.93 0.03
114 16.703 17.115 0.15 0.15 1.74 73 -1.28 1.38 74 -0.8 88 0.050 100 99 28 0.1 71 416 351 453 447 478 921 263 76 72 76 kil 73 -0.048 7.88 0.02
115 16.85¢ 17.265 0.15 0.15 1.74 73 -1.28 138 74 -0.8 B8 0.050 100 100 286 0 718 416 350 450 446 476 918 261 76 72 77 7 73 0,040 7.7% 0.01
116 16.998 17.416 0.15 0.15 1.74 3 -1.28 139 74 0.3 87 0.050 100 100 2.6 d 716 418 349 448 445 475 915 27 76 T2 7 71 73 -0.048 773 -0.02
117 17.145 17.566 0.15 0.15 1.74 73 -1.28 1.39 74 -0.8 88 0.050 100 100 26 0 713 414 348 446 A44 473 911 256 76 72 77 kil 73 -0.048 7.68 -0.02
118 17.282 17.715 0.15 0.15 1.75 73 -1.28 1.37 T4 0.8 88 0.050 100 99 2.5 0.1 710 414 347 443 443 471 909 255 76 72 77 7 73 -0.048 7.54 002
119 17.439 17.866 0.15 0.15 1.76 3 -1.28 1.38 4 0.8 88 0.050 100 100 25 0 708 413 46 442 442 470 w10 258 76 T2 7 kil 73 -0.047 7.76 -0.02
120 17.586 18.017 0.15 0.15 1.74 73 -1.28 1.38 74 -0.8 88 0.050 100 100 25 4] 705 A2 345 439 444 468 gy 253 77 72 7 kil 73 -0.047 7.58 -0.02
121 17.732 18.166 0.15 0.15 175 73 -1.28 138 74 -0.8 87 0.050 100 99 24 0.1 703 412 344 437 439 467 908 251 77 72 77 7 73 ~0.047 7.5 0.02
122 17.881 18.316 0.15 0.15 1.77 3 -1.28 1.33 74 0.3 88 0.050 100 100 24 d 701 411 342 436 438 466 906 252 i T2 7 71 73 -0.047 7.64 -0.02
123 18.028 18.466 0.15 0.15 1.74 73 -1.28 1.37 74 -0.8 88 0.050 100 100 2.4 0 698 410 341 435 437 464 906 253 77 72 77 kil 73 -0.047 7.58 -0.02
124 18.175 18.616 0.15 0.15 1.76 73 -1.28 1.38 T4 0.8 88 0.050 100 100 23 0.1 696 440 433 436 463 906 254 7 72 77 7 73 -0.047 7.45 002
125 18.322 18.766 0.15 0.15 177 3 -1.28 1.38 4 0.8 87 0.050 100 100 23 0 694 409 431 434 4614 e07 257 [£4 T2 7 kil 73 -0.048 7.49 -0.02
126 18.469 18.916 0.15 0.15 1.79 73 -1.28 137 74 -0.8 89 0.050 100 100 23 4] 692 409 429 433 460 909 260 77 72 78 kil 73 -0.048 7.42 -0.02
127 18.616 19.067 0.15 0.15 1.77 73 -1.29 128 74 -0.8 B8 0.050 100 100 23 0 690 409 429 432 45% 912 265 77 72 78 7 73 ~0.048 747 0.02
128 18.763 16.216 0.15 0.15 1.79 3 -1.28 1.33 74 0.3 89 0.050 100 99 2.2 0.1 689 408 428 431 458 914 266 i T2 7% 71 73 -0.048 5 -0.02
129 18.911 198.366 0.15 0.15 1.78 73 -1.29 1.37 74 -0.8 89 0.050 101 100 22 0 688 408 427 430 457 912 79 77 72 78 72 73 -0.048 7.16 -0.02
130 18.058 18.516 0.15 0.15 1.77 73 -1.28 1.38 T4 0.8 89 0.050 100 100 2.2 0 686 408 426 429 456 903 73 7 72 78 72 T4 0,043 7.03 002
131 18.205 18.667 0.15 0.15 1.78 3 -1.28 1.3¢ 4 0.8 89 0.050 100 100 22 0 @83 408 425 428 485 803 279 [£4 T2 8 72 73 -0.048 6.83 -0.02
132 19.352 19.817 0.15 0.15 1.78 73 -1.29 1.38 %5 -0.8 89 0.050 100 100 21 0.1 680 ADE 425 428 454 885 282 77 72 78 72 73 -0.050 6.71 -0.02
133 19.499 19.966 0.15 0.15 1.7% 73 -1.29 138 75 -0.8 90 0.050 100 99 21 0 877 407 426 427 453 378 288 77 72 78 72 73 0,040 6.66 0.02
134 16.647 20,117 0.15 0.15 1.78 3 -1.28 1.33 75 0.3 89 0.050 101 100 24 d 673 407 425 426 451 370 289 i T2 7% 72 73 -0.049 6.55 -0.02
135 18.794 20.267 0.15 0.15 1.78 73 -1.28 1.38 75 -0.8 a0 0.050 100 100 24 0 870 407 424 426 450 864 294 77 72 78 72 T4 -0.050 6.43 -0.02
136 18.941 20.417 0.15 0.15 1.77 73 ~1.2¢ 1.37 5 0.8 90 0.050 100 100 24 0 667 407 425 425 449 858 296 7 73 78 72 T4 -0.051 6.55 002
137 20.088 20.567 0.15 0.15 1.78 3 -1.28 1.37 % 0.8 89 0.050 100 100 2.0 0.1 63 407 a1 425 425 448 862 209 [£4 73 8 72 74 -0.051 6.5 -0.02
138 20.236 20.718 0.15 0.15 1.78 73 -1.28 1.39 %5 -0.8 91 0.050 101 100 20 4] 659 AD7 320 425 424 447 846 304 77 73 78 72 74 -0.051 6.54 -0.02
139 20.382 20.867 0.15 0.15 1.77 73 -1.28 138 75 -0.8 90 0.050 100 99 20 0 656 408 319 426 424 447 341 303 77 73 78 72 74 ~0.081 6.34 0.02
140 20,830 21.017 0.15 0.15 1.78 3 -1.28 1.37 75 0.3 20 0.050 100 100 2.0 d 653 408 318 427 424 448 336 305 i 73 7% 72 74 0,081 6.33 -0.03
141 20677 21.167 0.15 0.15 177 73 -1.29 1.38 75 -0.8 a0 0.050 100 100 2.0 0 649 409 N7 427 424 445 831 308 78 73 78 72 T4 -0.081 6.2 -0.03
142 20.824 24.317 0.15 0.15 1.76 73 ~1.2¢ 1.38 5 0.8 91 0.050 100 100 1.9 0.1 646 409 M6 427 424 444 826 k1] 78 73 78 72 T4 -0.053 6.15 ~0.03
143 20.871 21.467 0.15 0.15 1.78 3 -1.28 1.38 % 0.8 91 0.050 100 100 1.9 0 643 410 36 429 424 444 824 33 73 73 8 72 74 -0.052 6.24 -0.03
144 21.418 21.617 0.15 0.15 1.77 73 -1.29 137 75 -0.8 92 0.050 100 100 1.9 0 B840 410 315 430 425 444 822 315 78 73 78 72 74 ~0.062 6.1 -0.03
145 21.265 21.768 0.15 0.15 1.77 3 -1.28 1.33 75 0.3 21 0.050 100 100 1.9 d 637 411 315 430 425 444 821 319 78 73 7% 72 74 -0.062 6.12 -0.03
146 21.413 21.817 0.15 0.15 1.79 73 -1.28 1.38 75 -0.8 91 0.050 101 99 1.8 -0.1 634 412 315 431 425 443 821 322 78 73 78 72 T4 -0.083 6.01 -0.03
147 21.560 22.067 0.15 0.15 1.76 73 -1.28 1.37 5 0.8 92 0.050 100 100 1.8 0 632 442 M5 431 426 443 822 322 78 73 7% 72 T4 -0.053 6.08 ~0.03
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley C_omfm ) |_’M Control Modules: 371372 _ /.7:/ 4
) Model: 20.2 Series ) . » D!llutl.on Tunnel MW ({dry): 20.00  lo/tb-mole Avg.} Tunnel Velocity: 13.33 ftisec. N ) /;{K,
Tracking No.: 2253 Total Sampling Time: 227 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.2 scfm Technician Signature: kY
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 141.5 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  09:32 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.39 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.76 28.75 28.74 2875 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Veraw  13.19  fiisec Vscent 15.29 fisec Fo 0.863
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
148 21.707 22217 0.15 0.15 1.78 73 -1.28 1.36 75 -0.8 93 0.050 100 100 1.8 0 830 413 314 432 426 443 820 324 78 73 78 72 T4 -0.083 5.87 -0.03
149 21.854 22.368 0.15 0.15 1.78 73 -1.28 1.38 5 0.8 92 0.050 100 100 1.8 0 628 414 M4 433 426 443 819 327 78 73 7% 72 T4 -0.053 577 ~0.03
150 22,001 22517 0.15 0.15 1.78 3 -1.2% 1.37 % 0.8 93 0.050 100 99 1.8 0 626 414 314 434 426 443 818 az2r 73 73 79 72 74 -0.054 59 -0.03
151 22,149 22.668 0.15 0.15 1.79 73 -1.29 137 %5 -0.8 93 0.050 101 101 1.7 0.1 625 A5 314 434 426 443 818 328 78 73 7% 72 74 -0.053 5.89 -0.03
152 22.206 22.818 0.15 0.15 1.78 T4 -1.29 137 75 -0.8 93 0.050 100 100 1.7 0 622 416 314 434 426 442 817 329 78 73 7% 72 74 ~0.064 5.8¢ -0.03
183 22.443 22,968 0.15 0.15 1.78 4 -1.28 1.33 75 0.3 93 0.050 100 100 1.7 d 621 417 314 435 427 443 316 330 78 73 kel 72 74 0,064 581 -0.02
154 22.590 23.118 0.15 0.15 1.78 74 -1.29 1.37 75 -0.8 94 0.050 100 100 1.7 0 820 418 314 435 427 443 816 331 78 73 79 72 T4 -0.054 5,88 -0.03
158 22737 23.268 0.15 0.15 1.78 74 -1.28 1.37 5 0.8 93 0.050 100 100 1.6 0.1 618 418 M5 435 427 443 818 332 78 73 7% 72 T4 -0.055 595 ~0.03
156 22.885 23.419 0.15 0.15 177 74 -1.28 1.38 % 0.8 93 0.050 101 101 1.6 0 a7 419 KL 435 428 443 818 34 73 73 79 72 74 -0.055 5.99 -0.03
157 23.032 23.568 0.15 0.15 177 74 -1.28 1.38 %5 -0.8 94 0.050 100 99 1.6 4] 616 420 316 436 429 443 815 334 78 73 7% 72 74 -0.054 5.94 -0.03
158 23479 23.718 0.15 0.15 1.77 T4 -1.28 137 75 -0.8 93 0.050 100 100 1.6 0 815 421 317 436 429 444 812 334 78 73 7% 72 74 -0.058 6.01 -0.03
159 23.326 23.868 0.15 0.15 1.76 4 -1.28 1.33 75 0.3 94 0.050 100 100 1.6 d 614 421 318 436 430 444 310 333 78 73 kel 72 74 0,069 6.03 -0.03
160 23.474 24.019 0.15 0.15 177 74 -1.29 1.38 75 -0.8 94 0.050 101 101 1.5 -0.1 612 422 319 436 430 444 809 333 78 73 79 72 % -0.058 [ -0.03
161 23.821 24.168 0.15 0.15 1.77 74 ~1.2¢ 1.38 5 0.8 93 0.050 100 99 1.5 0 611 422 a1 436 430 444 808 333 78 73 7% 72 75 -0.058 6.02 ~0.03
162 23.768 24.318 0.15 0.15 177 74 -1.28 1.38 % 0.8 94 0.050 100 100 1.5 0 610 422 22 437 431 444 808 33 79 73 79 72 78 -0.058 6.03 -0.03
163 23.815 24.469 0.15 0.15 1.76 74 -1.28 1.39 %5 -0.8 94 0.050 100 101 1.5 4] 609 423 324 437 431 445 809 334 79 73 7% 72 75 -0.058 6.12 -0.03
164 24.062 24.618 0.15 0.15 1.76 T4 -1.28 128 75 -0.8 94 0.050 100 99 1.4 0.1 608 423 325 438 431 445 309 333 79 73 7% 72 7 -0.058 6.11
165 24,209 24,769 0.15 0.15 1.77 4 -1.29 1.33 75 0.3 94 0.050 100 101 1.4 d 607 423 327 438 432 445 309 333 79 73 kel 72 5 -0.087 6.1
166 24.357 24919 0.15 0.15 1.76 74 -1.28 1.37 75 -0.8 94 0.050 101 100 1.4 0 806 423 328 439 432 446 808 334 79 73 79 72 % -0.058 6.06 -0.03
167 24.504 25070 0.15 0.15 1.75 74 -1.28 1.38 5 0.8 94 0.050 100 101 1.4 0 605 423 329 438 433 448 807 333 7% 73 7% 72 75 -0.058 6.15 ~0.03
168 24.651 25.219 0.15 0.15 1.76 74 -1.2% 1.38 % 0.8 95 0.050 100 99 1.3 0.1 604 423 30 439 433 446 808 33 79 73 80 72 78 -0.058 6.1 -0.03
169 24,798 25.369 0.15 0.15 1.76 74 -1.28 137 %5 -0.8 94 0.050 100 100 1.3 4] 604 424 331 439 434 446 808 333 79 73 80 72 75 -0.058 6.15 -0.03
170 24.945 25.519 0.15 0.15 1.74 T4 -1.29 138 76 -0.8 94 0.050 100 100 1.3 0 604 424 332 440 434 447 308 332 79 73 a0 72 7 -0.058 6.13 -0.03
171 25.002 25.669 0.15 0.15 1.74 4 -1.28 139 75 0.3 94 0.050 100 100 1.3 d 603 424 333 440 435 447 308 331 79 73 a0 72 5 -0.068 6.02 -0.03
172 25.239 25.819 0.15 0.15 1.75 74 -1.27 1.38 75 -0.8 94 0.050 100 100 1.3 0 803 424 334 440 435 447 807 334 79 73 80 72 % -0.058 5,92 -0.03
173 25.387 25.369 0.15 0.15 1.74 74 -1.28 1.36 5 0.8 94 0.050 101 100 1.2 0.1 603 424 336 444 436 448 807 333 7% 73 80 72 75 -0.058 598 ~0.03
174 25534 26.120 0.15 0.15 1.74 74 -1.28 1.38 % 0.8 95 0.050 100 101 1.2 0 602 423 37 440 436 448 806 34 79 73 80 72 78 -0.058 5.94 -0.03
175 25.681 26.269 0.15 0.15 1.74 74 -1.28 1.38 %5 -0.8 95 0.050 100 99 1.2 4] 01 423 338 441 437 448 805 333 79 73 80 72 75 -0.058 6.05 -0.03
176 25.828 26.419 0.15 0.15 1.74 T4 -1.28 137 76 -0.8 95 0.050 100 100 1.2 0 801 423 339 440 437 448 305 335 79 73 a0 72 7 -0.058 5.9¢ -0.03
177 25.976 26.569 0.15 0.15 1.73 4 -1.28 1.37 76 0.3 a5 0.050 101 100 1.1 0.1 601 423 341 442 438 449 303 334 79 73 a0 72 5 -0.068 6.08 -0.03
178 26,123 26,720 0.15 0.15 1.74 74 -1.28 1.38 76 -0.8 95 0.050 100 101 1.1 0 800 423 342 442 438 449 802 333 79 73 80 72 % -0.058 6.02 -0.03
179 26.271 26.869 0.15 0.15 1.73 74 -1.28 1.38 76 0.8 94 0.050 101 99 11 0 599 423 343 442 438 449 800 333 7% 73 80 72 75 -0.058 6.02 ~0.03
180 26.418 27.019 0.15 0.15 1.74 74 -1.28 1.37 %6 0.8 96 0.050 100 100 11 0 509 423 a4 442 439 449 800 33 79 73 80 72 78 -0.058 6.03 -0.03
181 26.565 27470 0.15 0.15 175 T4 -1.28 138 76 -0.8 95 0.050 100 101 1.1 0 598 423 345 442 439 449 799 332 79 73 a0 72 7 -0.058 6.03 -0.03
182 26.713 27.319 0.15 0.15 1.73 4 -1.28 1.33 76 0.3 a5 0.050 101 99 1.0 0.1 588 423 347 442 440 450 788 332 79 73 a0 72 5 -0.068 6.12 -0.03
183 26.860 27.469 0.15 0.15 1.74 74 -1.28 1.38 76 -0.8 95 0.050 100 100 1.0 0 598 423 348 442 440 450 798 332 79 73 80 72 % -0.058 5.89 -0.03
184 27.008 27.619 0.15 0.15 1.75 74 -1.28 1.36 76 0.8 95 0.050 101 100 1.0 0 597 423 349 442 440 450 796 332 &0 73 80 72 75 -0.058 578 ~0.03
Conlrol No. P-SSAR-0003 Run § Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley C_omfm ) |_’M Control Modules: 371372 _ /.7:/ 4
) Model: 20.2 Series ) . » D!llutl.on Tunnel MW ({dry): 20.00  lo/tb-mole Avg.} Tunnel Velocity: 13.33 ftisec. N ) /;{K,
Tracking No.: 2253 Total Sampling Time: 227 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.2 scfm Technician Signature: kY
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 141.5 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  09:32 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.39 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.76 28.75 28.74 2875 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Veraw  13.19  fiisec Vscent 15.29 fisec Fo 0.863
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsed MG::1 MG:: 2 Sample Sample o(;‘f]";e Meter 1 Metor 1 o(;‘f]‘;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, co
Time (min] o Rats 1 Rate2 | ¢ Temp | Vaouum | Temp CF) | YA el o] L TuRe! 1 2 | Reading | Change |F""* TP Botiom Back | oKL Toiht | Suace | Exit | SoK | Fiert gy | Fier2 | piip | Amblent| ., o) ) | e
{ft) {ft) (cfm) (cfm) ("Hz0) (°F) {"Hg) ("Hz0) {"Hg) Center dP
185 27155 217710 0.15 0.15 1.78 74 -1.29 1.37 76 -0.8 95 0.050 100 101 0.9 -0.1 596 423 350 443 441 451 796 331 80 73 80 72 % -0.058 6.09 -0.03
186 27.302 27.319 0.15 0.15 1.75 74 -1.28 1.37 76 0.8 95 0.050 100 99 0.9 0 596 423 351 442 441 451 797 330 &0 73 80 72 75 -0.058 6.02 ~0.03
187 27.449 23.069 0.15 0.15 177 74 -1.2% 1.37 %6 0.8 95 0.050 100 100 0.9 0 895 423 52 442 442 461 796 32 80 73 80 72 78 -0.058 6.04 -0.03
188 27.597 28.220 0.15 0.15 177 74 -1.29 1.38 76 -0.8 94 0.050 101 100 0.9 4] 595 424 353 443 442 451 795 330 80 73 80 72 75 -0.058 6.06 -0.03
189 27.744 28.37¢ 0.15 0.15 1.76 T4 -1.28 138 76 -0.8 95 0.050 100 100 0.8 0.1 584 424 354 443 443 452 784 330 80 73 a0 72 7% -0.058 6.11 -0.03
190 27.891 28.519 0.15 0.15 1.78 % -1.28 1.33 76 0.3 a5 0.050 100 99 0.8 d 584 425 356 443 444 452 783 330 80 73 a0 72 76 -0.087 6.15 -0.03
191 28.038 28.669 0.15 0.15 177 %5 -1.28 1.37 76 -0.8 95 0.050 100 100 0.8 0 593 425 357 443 A44 452 783 330 80 73 80 73 6 -0.058 6.22 -0.03
192 28.186 28.820 0.15 0.15 1.77 74 -1.28 1.39 76 0.8 95 0.050 101 101 0.8 0 593 426 357 443 445 483 794 330 &0 73 80 72 76 -0.057 6.2 ~0.03
183 28.333 28.869 0.15 0.15 1.78 75 -1.28 1.38 %6 0.8 95 0.050 100 99 0.8 0 8§93 427 359 443 445 4863 798 30 80 73 80 73 76 -0.057 6.12 -0.03
194 28.480 29.120 0.15 0.15 1.78 75 -1.29 137 76 -0.8 95 0.050 100 101 0.7 0.1 593 428 360 A44 445 454 794 329 80 73 80 73 76 -0.057 6.13 -0.03
195 28.628 20.27¢ 0.15 0.15 1.77 5 -1.29 1.26 76 -0.8 95 0.050 101 100 07 0 582 428 361 444 446 454 784 331 80 73 a0 73 7% ~0.067 6.08 -0.03
196 28,775 28,420 0.15 0.15 1.77 % -1.29 1.37 76 0.3 a5 0.050 100 100 07 d 582 429 362 445 446 4585 783 330 80 73 a0 72 5 -0.087 6.06 -0.03
197 28.922 29.569 0.15 0.15 177 %5 -1.29 1.37 76 -0.8 95 0.050 100 99 0.7 0 592 429 363 445 446 455 782 332 80 73 80 72 6 -0.087 597 -0.03
198 29.069 29.719 0.15 0.15 1.76 75 -1.28 1.37 76 0.8 95 0.050 100 100 0.7 0 591 430 364 445 446 485 792 332 &0 73 80 72 75 -0.058 6.03 ~0.03
199 29.217 29.870 0.15 0.15 177 75 -1.28 1.38 %6 0.8 95 0.050 101 101 0.6 0.1 891 430 365 444 446 485 792 30 80 73 80 73 78 -0.057 5.95 -0.03
200 29.364 30.020 0.15 0.15 1.76 75 -1.29 1.38 76 -0.8 95 0.050 100 100 0.6 4] 591 430 366 A44 446 455 793 332 80 73 80 73 76 -0.057 5.94 -0.03
20 29.511 30.16% 0.15 0.15 1.77 5 -1.29 138 77 -0.8 94 0.050 100 99 0.6 0 581 431 366 444 446 456 782 330 80 73 a0 73 7 ~0.067 5.84
202 29,658 30,319 0.15 0.15 1.78 % -1.29 1.37 7 0.3 94 0.050 100 100 0.6 d 580 431 368 444 446 456 783 331 80 73 a0 73 76 -0.087 5.79% -0.03
203 29.806 30.470 0.15 0.15 1.76 %5 -1.29 1.38 77 -0.8 95 0.050 101 100 0.5 -0.1 590 431 368 443 446 456 783 331 80 73 80 73 % -0.087 5.82 -0.03
204 29.853 30.619 0.15 0.15 1.77 75 -1.28 1.37 77 0.8 95 0.050 100 99 0.5 0 590 431 37¢ 443 445 456 793 330 &0 73 80 73 76 -0.057 581 ~0.03
205 30.100 T 0.15 0.15 1.78 75 -1.2% 1.37 7 0.8 95 0.050 100 100 0.5 0 890 431 an 443 445 4566 793 32 80 73 80 73 76 -0.057 577 -0.03
206 30.247 30.819 0.15 0.15 177 75 -1.29 137 7 -0.8 96 0.050 100 99 0.5 4] 590 431 372 442 444 456 793 332 80 73 80 73 76 -0.057 575 -0.03
207 30.305 31.07¢ 0.15 0.15 1.78 5 -1.29 138 77 -0.8 95 0.050 101 100 0.5 0 580 431 373 442 444 456 793 330 80 73 a0 73 7% ~0.067 57 -0.03
208 30,542 31.219 0.15 0.15 1.78 % -1.28 1.33 7 0.3 a5 0.050 100 99 0.5 d 580 431 374 4419 443 456 792 332 80 73 a0 73 76 -0.087 5.64 -0.03
209 30.689 31.370 0.15 0.15 177 %5 -1.28 1.37 77 -0.8 95 0.050 100 100 0.4 -0.1 589 431 375 444 442 456 791 331 80 73 80 73 6 -0.087 5.67 -0.03
210 30.837 31.520 0.15 0.15 1.77 75 -1.28 1.37 77 0.8 95 0.050 101 100 0.4 0 589 431 376 444 442 456 791 a1 &0 73 80 73 76 -0.057 5.66 ~0.03
211 30.884 31.670 0.15 0.15 177 75 -1.2% 1.37 7 0.8 96 0.050 100 100 0.4 0 589 430 arr 440 4419 485 790 30 80 73 80 73 76 -0.058 5.63 -0.03
212 34.132 34.820 0.15 0.15 177 75 -1.29 1.36 7 -0.8 95 0.050 101 100 0.4 4] 589 430 378 439 440 455 791 330 80 73 8 73 75 -0.058 5.68 -0.03
213 31.279% 31.97¢ 0.15 0.15 1.76 5 -1.29 1.26 77 -0.8 96 0.050 100 100 03 0.1 589 429 378 438 440 455 793 330 80 73 @ 73 7% ~0.067 581 -0.03
214 31.426 32424 0.15 0.15 1.76 % -1.28 1.33 7 0.3 a5 0.050 100 100 0.3 d 589 429 379 438 439 4585 783 329 80 73 a1 73 76 -0.087 577 -0.03
215 31.574 32270 0.15 0.15 1.76 %5 -1.28 1.38 77 -0.8 95 0.050 101 99 0.3 0 588 428 380 438 439 455 783 329 80 73 81 73 6 -0.058 577 -0.03
216 31721 32.420 0.15 0.15 1.76 75 -1.28 1.37 77 0.8 96 0.050 100 100 0.3 0 588 427 380 437 439 454 794 329 &0 73 8 73 76 -0.058 576 ~0.03
247 31.868 32.570 0.15 0.15 1.76 75 -1.28 1.37 7 0.8 95 0.050 100 100 0.3 0 888 427 380 436 438 464 796 30 80 73 81 73 76 -0.058 571 -0.03
218 32.016 32.721 0.15 0.15 1.76 5 -1.28 138 77 -0.8 95 0.050 101 100 03 0 588 426 381 436 437 454 787 329 80 73 @ 73 7% -0.058 5.75 -0.03
219 32.163 32.870 0.15 0.15 1.75 % -1.28 1.37 7 0.3 a5 0.050 100 99 0.2 0.1 588 426 381 435 437 453 798 329 80 73 a1 73 76 -0.087 5.82 -0.03
220 32.310 33.020 0.15 0.15 1.74 %5 -1.28 1.37 77 -0.8 95 0.050 100 100 0.2 0 588 425 381 434 437 453 799 329 80 73 81 73 6 -0.087 5.84 -0.03
221 32.457 334714 0.15 0.15 1.75 76 -1.28 1.38 77 0.8 95 0.050 100 100 0.2 0 588 424 g2 435 436 483 800 328 &0 73 8 73 76 -0.057 5.94 ~0.03
Conlrol No. P-SSAR-0003 Run § Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules: 371372 /.7:/ 4
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.33 ftisec. /;‘K«
Tracking No.: 2253 Total Sampling Time: 227 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.2 scfm Technician Signature: kY
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 141.5 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  09:32 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.39 Dry Basis %
Meter Box Y Factor: 1.003 {1) 0.997 (2} {Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.76 28.75 28.74 2875 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI 1t 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Verar 1319 fisec Vscent 15.28 fisec Fp 0.863
Particulate Sampling Data Fuel Weight (ib} Temperature Data (°F) Stack Gas Data
Elapsod | oo Gas | Sample | Sample | Orfice | Moterq | Metert | Orfice | o o | Meterz | o 00| Diton | ooty pote] scale | Weight Firebox | Firebox Firebox | Avg. Stove | Catalyst Dryer Dryer Draft | CO, | co
Timep(min) Meter 1 | Meter2 Rate 1 Rate 2 dH 1 Temp Vacuum dH 2 Tomp (°F) Vacuum Tunvel °F) Tunnel '1 '2 Reading Char?ge Firebox Top Bottom Back Firebox Left Right S%rface Exit Stack | Filter1 E;‘i’ﬂ Filter 2 E)?i’t 2 Ambient (H,0) o 2 %
@) @) (cfm) (cfm) | (H0) | ©R) (Hg) | (H,0) ("Hg) Center dP 2 (%)
222 32.605 33.324 0.15 0.15 1.74 76 -1.28 1.38 77 -0.8 95 0.050 101 100 0.2 0 588 424 382 433 436 453 800 326 80 73 81 73 6 -0.058 6.02 -0.03
223 32.752 33.471 0.15 0.15 1.73 76 ~1.2¢ 1.36 77 0.8 95 0.050 100 100 0.4 0.1 588 423 g2 434 436 483 800 327 &0 73 8 73 76 -0.058 6.15 ~0.03
224 32.800 33.621 0.15 0.15 1.74 76 -1.28 1.37 8 0.8 95 0.050 101 100 0.1 0 589 423 383 433 435 4863 799 328 80 73 81 73 76 -0.057 6.01 -0.03
225 33.047 33.772 0.15 0.15 1.73 76 -1.28 1.38 78 -0.8 94 0.050 100 100 0.1 4] 588 422 383 433 435 452 799 327 80 73 8 73 76 -0.057 5.99 -0.03
226 33.105 33.921 0.15 0.15 1.73 76 -1.28 137 78 -0.8 95 0.050 101 99 01 0 589 422 383 433 435 452 799 325 80 73 @ 73 7% -0.058 5.9¢ -0.03
227 33.342 34.071 0.15 0.15 1.74 %6 -1.28 1.37 7% 0.3 a5 0.050 100 100 o0 0.1 589 421 383 432 435 452 788 325 80 73 a1 73 76 -0.087 5.87 -0.03
Avg/Tot | 33.342 | 34.071 0.15 0.15 1.76 73 V] 138 74 V] o 0.050 100 100 71 77 70 72 0.058 [ n ]

Control No. P-SSAR-0003

Run § Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Tracking No.:
Project No.:

Valley Comfort

20.2 Series

2253

0142WS013E

Equipment Numbers:

283A, 637, 592

Run#: 5

Date: 8/25/17

TRAIN 1 (First Hour emissions)

Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mgl
B. Front filter catch Filter D246 123.5 122.1 1.4
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch® Seals 0.0
Sub-Total | Total Particulate, mg: | 1.4 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg Tare, mg Particulate, mg}
B. Front filter catch Filter D247 123.7 123.1 0.6
C. Rear filter catch Filter D248 1211 121.2 -0.1
D. Probe catch* Probe 36 114885.8 | 114885.7 0.1
E. Filter seals catch® Seals R509 3307.8 3307.6 0.2
Sub-Total | Total Particulate, mg: | 0.8 |
Train 1 Aggregate| Total Particulate, mg: | 2.2 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mgl
A. Front filter catch Filter D249 121.5 119.8 1.7
B. Rear filter catch Filter D250 120.4 122.0 -1.6
C. Probe catch* Probe 37 114466.0 | 114466.0 0.0
D. Filter seals catch” Seals R510 4093.6 4091.7 1.9
| Total Particulate, mg: | 2.0 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg Tare, mg Particulate, mg
A. Front filter catch® Filter 0.0 —l

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed fo be part of the seal

weight.

|_Total Particulate, mg: |

0.0 |

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, my

C. Probe catch

Final (mg) - Tare (mg)} = Particulate, mg

Technician Signature:

Controi No. P-SSAR-0003

Run 5 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:

Model:
Project No.:
Tracking No.:
Run:

Test Date:

Valley Comfort
20.2 Series
0142WS013E
2253

5

08/2517

Bum Rate
Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs

Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p

1.18 kg/hr dry
91 degrees Fahrenheit
13.33 feetisecond
8493.0 dscf/hour

0.050 inches H20

Total Time of Test 227 minutes

AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 0.000 cubic feet 33.342 cubic feet 34.071 cubic feet 8.755 cubic feet
Average Gas Meter Temperature 72 degrees Fahrenheit 73 degrees Fahrenheit 74 degrees Fahrenheit 71 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 0.000 dscf 31.954 dscf 32.373 dscf 8.417 dscf
f otal Parucuiates - m, 0 mg 2.2 mg 2mg 1.4 mg
Parucuiate Concentration (dry-standard) - CJ/Ug 0.000000 grams/dscf 0.00007 grams/dscf 0.00006 grams/dscf 0.00017 grams/dscf
I otal Paricuiate EMISSIONS - b 0.00 grams 2.21 grams 1.98 grams 1.41 grams
Particulate Emission Rate 0.00 grams/hour 0.58 grams/hour 0.52 grams/hour 1.41 grams/hour
Emissions Factor 0.50 g/kg 0.45 g/kg 0.61 gkg
Difference from Average Total Particulate Emissions 0.11 grams 0.11 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - E+

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

2.10 grams

0.55 grams/hour

0.47 grams/kg

1.41 grams

1.41 grams/hour

0.61 grams/kg

0.16 grams

Control No. P-SSAR-0003

QUALITY CHECKS
Filter Temps < 90 °F OK
Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
Ambient Temp (55-90°F) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK
Stove Surface AT OK
Technician Signature:
< 33 Run 5 Emissions
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VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Valley Comfort

Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

20.2 Series
08/25/17
5
0142WS013E
227
il

Technician Signature:

HHV Basis LHV Basis
Overall Efficiency 73.6% 79.5%
Combustion Efficiency 98.4% 98.4%
Heat Transfer Efficiency 75% 80.8%
Output Rate (kJ/h) 17,134 16,254 {Btu/h)
Burn Rate (kg/h) 1.18 2.59 {Ib/h)
Input (kJ/h) 23,290 22,093 {Btu/h)
Test Load Weight (dry kg) 4.45 9.80 | drylb |
MC wet (%)| 17.61862917
MC dry (%) 21.39
Particulate (g ) 0.55
CO (g) 127
Test Duration (h) 3.78
Emissions| Particulate (oe)
g/MJ Output 0.01 1.96
g/kg Dry Fuel 0.12 28.55
g/h 0.15 33.56
Ib/MM Btu Output 0.02 4.55
Air/Fuel Ratio (AIF)[ 14.44|

2.2

12/14/2009

Y

4
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OMNI-Test Laboratories, Inc. ASTM E2780Wood Heater Run Sheets

Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: §
Model:20.2 Series Tracking Number:2253 Date: 8/25117
Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Run Notes

Air Control Settings

Primary: Secondary: Auto

Set to medium high for fan confirmation:

36 degrees

Tertiary/Pilot: Fixed

from

horizontal Fan: Off

Preburn Notes

Time Notes

Test Notes

Sketch test fuel configuration: Start up procedures & Timeline:

. s Bypass: Closed
Side View: e Fuel loaded by: 0:30

Door closed at: 0:40
Primary air: Set @ 4:55

Notes: None

Time Notes

60:00 | Replaced Filter A

Technician Signature: Date: 11/1/2017

Control No. P-SFDT-0001, E[fetive Date: 01/12/2016
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OMNI-Test Laboratories, Inc. ASTM E2780Wood Heater Run Sheets

Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: §
Model:20.2 Series Tracking Number:2253 Date: 8/25117
Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Supplemental Data

Start Time:__9:32 Booth #:_N/A (site testing)
Stop Time:___13:19

Stack Gas Leak Check: Sample Train Leak Check:
Initial: _ 0 Final:__ 0 A0 @ -16 “Hg

B0 @ -17_ “Hg

Calibrations: Span Gas CO2_ 17.00 CO:_4.267

Pre Test Post Test
Zero Span Zero Span
Time 7:50 717 17:17 17:22
CO2 0.00 17.00 0.09 16.87
coO 0.000 4267 -0.018 4.101
Air Velocity (ftymin): Initial:_ <50 Final:_ <50 Tunnel Traverse
Scale Audit (Ibs): Initial:__10.0 Final:__10.0 Microtector | dP (in
. . . - T(°F)
Pitot Tube Leak Test: Initial:__0 Final:__0 Reading H20)
Stack Diameter (in): 6 ! 0.028 80
Induced Draft: 0 2 0.048 80
% Smoke Capture: 100 3 0.04 80
Flue Pipe Cleaned Prior to First Test in Fegies: 4 0.028 80
Date:_ 8/21/17 Initials: . 5 0.03 80
6 0.046 80
Initial Middle Ending 7 0.044 80
Po (in/Hg) 28.76 28.75 28.74 8 0.026 80
RH (%) 30.5 32.3 30.1 Center:
- 0.050 80
Ambient (°F) 71 73 75
Tunnel Static Pressure (in H20):
Background Filter Volume: N/A Beginning of End of Test
Test
-0.17 -0.17
Technician Signature: Date: 11/1/2017

e }/ /4
Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

RUN 6

OMNI-Test Laboratories, Inc.
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

| Run: 6 | Technician Signature: —
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Preburm Weight (lb): 14.9
Test Date: 8/25117
Beginning Clock Time: 13:50 19 23.8 23.8
. . o . 199 23.8 23.6
uel Moisture Readings (% DB): 238 24.9
19.4 22.1
Coal Bed 0.0 0.0 Avg Prebum Moisture (% DB): 22.41
Range (lb): {min) {max)}
Temperatures (°F)

Tﬂaep:r:;) Scale (Ib) S:?:E?g;ﬂ FBTop |FB Bottom|FBBack| FBLeft |FBRight| Avg. FB | Stack | Ambient
0 16.9 278 358 359 225 245 291 295.6 -0.041 -0.041
1 16.8 297 362 359 223 242 285 294.2 -0.043 -0.043
2 16.6 324 373 359 221 238 280 294.2 -0.047 -0.047
3 16.4 368 400 359 219 237 279 298.8 -0.049 -0.049
4 16.1 387 431 359 217 238 279 304.4 -0.051 -0.051
5 15.8 437 463 359 215 238 280 310.8 -0.054 -0.054
6 15.4 449 492 359 215 238 282 317.2 -0.055 -0.058
7 15.1 474 519 358 215 241 285 323.86 -0.055 -0.055
8 14.7 484 541 358 215 245 280 329.8 -0.055 -0.055
9 14.4 483 560 358 216 249 295 335.6 -0.056 -0.056
10 14 485 577 358 218 254 301 341.2 -0.057 -0.057
11 13.6 487 593 358 218 260 308 347 .4 -0.058 -0.058
12 13.2 494 606 358 219 266 316 353 -0.057 -0.057
13 12.9 497 617 358 220 273 324 358.4 -0.058 -0.058
14 12.5 499 630 358 222 280 332 364.4 -0.057 -0.057
15 121 497 641 359 223 287 341 370.2 -0.058 -0.058
186 11.8 485 652 359 225 284 350 376 -0.058 -0.058
17 11.4 492 661 359 2286 301 360 381.4 -0.058 -0.058
18 11 489 671 360 228 310 370 387.8 -0.057 -0.057
19 10.7 487 677 360 229 317 382 393 -0.057 -0.057
20 10.3 479 682 361 230 328 394 398.8 -0.057 -0.057
21 10 471 686 362 232 333 408 404.2 -0.056 -0.056
22 9.6 461 688 363 233 340 420 408.8 -0.056 -0.056
23 9.3 458 692 364 234 348 432 414 -0.056 -0.056
24 9 454 695 365 235 356 444 419 -0.056 -0.056
25 8.7 450 700 366 238 363 456 424.2 -0.056 -0.056
26 8.4 446 703 367 237 370 467 428.8 -0.055 -0.055
27 8.1 446 707 369 238 381 478 434.6 -0.055 -0.058
28 7.9 448 711 370 238 388 487 438.8 -0.055 -0.055
29 7.8 443 716 372 240 397 495 444 -0.055 -0.055
30 7.4 441 721 373 241 406 504 449 -0.054 -0.054
3 7.2 439 726 375 243 417 511 454.4 -0.054 -0.054
32 6.9 435 732 377 244 424 519 459.2 -0.054 -0.054
33 6.7 434 739 379 245 433 526 464.4 -0.054 -0.054
34 6.5 433 7486 381 247 441 532 469.4 -0.054 -0.054
35 6.3 434 754 383 248 448 537 474 -0.053 -0.053
36 6.1 435 762 385 249 455 542 478.6 -0.054 -0.054
37 6 438 770 387 251 462 548 483.6 -0.054 -0.054
38 5.8 435 776 389 253 468 552 487.6 -0.053 -0.053
39 5.6 438 781 392 255 474 558 492 -0.053 -0.053

Controi No. P-SSAR-0003

Run 6 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

| Run: 6 | Technician Signature: —
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2 Series
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Preburm Weight (lb): 14.9
Test Date: 8/25117
Beginning Clock Time: 13:50 19 23.8 23.8
. . o . 199 23.8 23.6
uel Moisture Readings (% DB): 238 24.9
19.4 22.1
Coal Bed 0.0 0.0 Avg Prebum Moisture (% DB): 22.41
Range (lb): {min) {max)}
Temperatures (°F)

Tﬂaep:r:;) Scale (Ib) S:?:E?g;ﬂ FBTop |FB Bottom|FBBack| FBLeft |FBRight| Avg. FB | Stack | Ambient
40 55 440 7858 394 257 478 568 496.4 -0.054 -0.054
41 53 436 787 396 260 485 577 501 -0.053 -0.053
42 52 435 789 399 263 491 585 505.4 -0.052 -0.052
43 5 440 791 401 265 484 591 508.4 -0.054 -0.054
44 4.9 444 798 404 270 499 593 512.2 -0.053 -0.053
45 4.8 439 797 406 274 501 592 514 -0.053 -0.053
46 4.8 430 794 408 277 504 591 514.3 -0.052 -0.052
47 4.7 424 789 410 280 504 588 514.2 -0.052 -0.052
48 4.6 418 781 412 283 508 585 513.2 -0.051 -0.051
49 4.1 413 774 414 285 5086 582 512.2 -0.051 -0.051
50 4 407 768 416 287 509 580 512 -0.051 -0.051
51 4.4 403 781 418 288 513 578 511.6 -0.051 -0.051
52 43 402 758 420 2980 517 576 511.6 -0.05 -0.05
53 4.3 400 749 422 292 522 573 511.8 -0.051 -0.051
54 4.2 397 744 424 294 5§23 570 511 -0.05 -0.05
55 4.1 396 738 426 286 525 567 510.4 -0.049 -0.049
56 4.1 394 733 428 298 523 565 509.4 -0.049 -0.049
57 4 391 727 430 299 522 560 507.6 -0.049 -0.049
58 4 388 720 431 301 520 557 505.8 -0.049 -0.049
59 4 383 713 433 302 518 553 503.8 -0.049 -0.049
80 3.9 380 7086 435 303 518 550 502.4 -0.048 -0.048
61 3.9 377 699 437 303 517 546 500.4 -0.05 -0.05
62 3.8 375 691 438 304 514 543 498 -0.049 -0.049
63 3.8 374 685 440 305 513 541 496.8 -0.048 -0.048
64 33 382 678 442 310 513 540 496.6 -0.048 -0.048
65 3.3 372 672 445 309 508 534 493.6 -0.048 -0.048
66 3.3 368 667 449 309 503 529 491.4 -0.048 -0.048
67 3.2 365 660 453 309 439 523 488.8 -0.049 -0.049
68 3.2 362 655 457 309 496 518 487 -0.048 -0.048
69 3.1 360 649 462 309 492 513 485 -0.048 -0.048
70 3.1 358 644 466 308 489 508 483 -0.048 -0.048
71 3.1 3587 640 471 307 485 505 481.6 -0.048 -0.048
72 3.1 354 635 475 307 482 501 480 -0.048 -0.048
73 3 355 630 480 306 478 499 478.6 -0.048 -0.048
74 3 3583 625 484 305 478 496 477.2 -0.048 -0.048
75 3 351 621 488 304 472 493 475.6 -0.048 -0.048
76 23 351 616 492 302 470 489 473.8 -0.047 -0.047
77 2.9 351 613 495 301 467 486 472.4 -0.047 -0.047
78 2.9 350 609 498 300 465 484 471.2 -0.048 -0.048

Controi No. P-SSAR-0003

Run 6 Emissions

Page 114 of 191
ED_005996_00000492-00114



OMNi-Test Laborafories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Valley Comfort PB Time 13:09 12% Cal: 12.0
Model: 20.2 PB Temp 78 22% Cal: 22.0
Tracking No.: 2253
Project No.: 0142WS013E Test Time 13:11
Test Date: 8/25/2017 Test Temp 30
Run No.: 6
Firebor) o) Weight (Ony| 9.
3. . .
Volume (ft’): Basis, Ib):
Fuel Piece Fuel Density
. . OK
Length (in): 13 (Ib/ft®, Dry Basis): 27.82
2x4 Crib Loading Density
. . . OK
Weight (Ib): 5.2 (Ib/f’, Wet Basis): 6.59
4x4 Crib .
Weight (Ib): 6.8 2x4 Percentage:| 43% OK

Coal Bed Range (20-25%): 2.4 -3

Te:;'::e' Weight (Ib) Size Readings (Dry Basis %) Dry x‘;‘;'ght
1 14 2"x 4" 24.6 23.8 23.0 1.13
2 1.1 2% 4" 20.6 20.9 19.2 0.91
3 1.3 2"x 4" 20.0 20.5 20.5 1.08
4 3.2 4"x 4" 24.8 20.8 19.2 2.63
5 3.2 4"x 4" 20.6 19.9 19.7 2.67
Spacer Readings (Dry Basis %)
18.4 15.2
15.7 19.7
19.2 17.8
20.8 20.2
15.4 18.7
13.9 19.2
20.2 20.5
21.5 18.7
Technician Signature: f;%
i
Control No. P-SSAR-0003 Run 6 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules: 371372
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.70 ftisec.
Tracking No.: 2253 Total Sampling Time: 120 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.0 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 137.7 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  15:08 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.65 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.68 28.67 28.64 28.66 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Veray  13.21 fisec Vscent 15.31 fisec Fo 0.863
Particulate Sampling Data Fuel Weight (ib) Temperature Data (°F) Stack Gas Data
Elapsed MG‘:S1 MG“ZS 9 Sample Sample 0;:“1;9 Meter 1 Meter 1 0;:“; Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, [ole]
Time (min)] g o Rate 1 Rate2 | ¢ Temp | Vaouum | < Temp (°F) | VIO ipnel oRy| TUnne! 1 2 | Reading | Change |""™*T%P| gstiom Back | roRoXbeftl Tpimt | Suace | Exit | SOk | Fitert gy | Fifer2 | gy | Ambentl ., o) ) |
() () (cfm) {cfm) ("H,0) (°F) ("Ha) ("H,0) ("Hg) Center dP
0 oooo [ooo [l oo 77 05 0.01 76 0.2 122 voso [ e | 610 502 316 473 484 477 753 453 67 74 68 71 77 | 0060 | 202 | 0.01
1 0.123 0.13% 0.12 0.14 1.79 77 ~1.38 1.43 76 0.8 126 0.050 85 94 11.9 0.1 603 507 325 467 475 475 703 4356 70 68 0 66 77 -0.070 212 ]
2 0272 0.282 0.15 0.15 1.81 7 -1.38% 1.42 7 0.8 125 0.050 103 103 1.7 0.2 609 510 a3 465 470 A7 871 456 71 67 Vil 66 77 -0.075 9.63 0.16
3 0.421 0445 0.15 0.15 1.79 77 -1.39 1.43 7 -0.8 124 0.050 102 103 11.5 -0.2 623 512 333 463 467 480 957 485 kil 66 72 66 7 -0.076 9.75 0.59
4 0.560 0.507 0.15 0.15 1.81 77 -1.4 1.42 77 -0.8 124 0.050 102 103 1.3 0.2 6841 514 334 462 468 484 1006 500 72 66 72 65 7% ~0.076 9.9 0.68
8 0717 0.749 0.15 0.15 1.81 7 -1.39 1.42 7 0.3 124 0.050 102 103 1.1 0.2 660 815 334 463 470 488 1030 509 72 66 72 a5 7 -0.077 9.84 0.62
6 0.864 0.901 0.15 0.15 1.79 7 -1.39 1.41 77 -0.8 124 0.050 101 103 10.9 -0.2 678 515 333 464 A74 493 1041 512 72 66 73 65 6 -0.077 9.89 0.65
7 1012 1.052 0.15 0.15 1.79 77 ~1.4 1.40 77 0.8 124 0.050 102 102 0.7 0.2 695 514 332 466 A79 497 1066 515 73 66 73 65 76 -0.077 10.03 | 0.66
8 1.158 1.203 0.15 0.15 1.78 7 -1.4 1.40 7 0.8 124 0.050 101 102 10.5 0.2 711 514 30 469 484 502 1066 8§16 73 66 3 65 76 0.077 9.93 0.62
9 1.308 1.353 0.15 0.15 177 77 -1.39 1.40 7 -0.8 124 0.050 101 101 10.3 -0.2 725 513 329 472 489 506 1071 517 73 66 73 65 76 -0.077 9.75 0.61
10 1452 1.504 0.15 0.15 1.77 77 -1.38 138 77 -0.8 124 0.050 100 102 101 0.2 737 82 328 473 494 509 1087 57 73 66 73 65 7% ~0.077 9.64 0.61
11 1.609 1.684 0.15 0.15 1.77 7 -1.39 1.33 7 -0.9 124 0.050 101 101 89 0.2 747 810 326 475 499 511 1062 513 73 66 3 a5 76 -0.077 9.5 0.56
12 1.745 1.805 0.15 0.15 1.76 7 -1.39 1.39 77 -0.9 123 0.050 100 102 8.7 -0.2 756 509 325 477 504 514 1065 511 73 66 73 65 6 -0.077 9.49 0.51
13 1.880 1.954 0.15 0.15 1.76 77 ~1.3% 1.38 76 0.9 123 0.050 100 101 2.6 0.1 766 507 324 479 509 517 1071 8¢ 73 66 73 65 76 -0.077 937 0.52
14 2036 2104 0.15 0.15 1.74 7 -1.38% 1.38 %6 0.9 123 0.050 100 101 8.4 0.2 774 506 23 481 814 520 1071 8§09 73 65 3 65 76 0.077 9,39 0.42
15 21482 2.253 0.15 0.15 1.74 77 -1.39 137 76 -0.9 123 0.050 100 101 82 -0.2 782 504 322 483 517 522 1069 509 73 65 73 65 76 -0.077 9.27 0.47
16 2327 2404 0.15 0.15 1.73 77 -1.4 138 76 -0.9 123 0.050 100 102 8.0 0.2 789 503 321 485 521 524 10798 508 73 65 73 65 7% ~0.076 9.32 0.6
17 2472 2.562 0.15 0.15 1.69 7 -1.38 1.33 76 -0.9 122 0.050 100 100 a9 0.1 797 8§01 321 487 524 526 1088 508 74 65 3 a5 76 -0.076 9.2% 0.52
18 28617 2702 0.15 0.15 1.70 76 -1.38 1.36 76 -0.9 122 0.050 100 101 8.7 -0.2 804 500 320 490 528 528 1087 507 74 65 73 65 6 -0.076 9.44 0.26
19 2782 2.851 0.15 0.15 1.7¢ 76 ~1.3% 1.35 76 0.9 121 0.050 100 101 8.5 0.2 a1 498 M9 493 532 531 1006 504 74 65 73 65 76 -0.076 939 0.25
20 2308 3.001 0.15 0.15 1.6¢ 76 -1.38% 1.37 %6 0.9 121 0.050 100 101 8.4 0.1 817 497 318 495 837 533 1008 8§01 74 65 3 65 76 0.077 9,32 0.35
21 3.053 3148 0.15 0.15 172 76 -1.4 1.36 76 -0.9 121 0.050 100 100 8.2 -0.2 823 496 318 499 541 535 1109 500 74 65 73 65 7 -0.076 9.51 0.65
22 3.108 3.208 0.15 0.15 1.72 76 -1.4 135 76 -0.9 121 0.050 100 101 a0 0.2 829 495 318 503 545 538 1117 500 74 65 74 65 7% ~0.076 9.36 0.85
23 3.343 3447 0.15 0.15 1.7 %6 -1.41 1.35 76 -0.9 12 0.050 100 101 79 0.1 834 494 318 8§06 549 540 1118 503 74 65 74 a5 76 -0.076 9.25 0.68
24 3488 3.596 0.15 0.15 1.72 76 =141 1.36 76 -0.9 21 0.050 100 101 77 -0.2 839 493 318 510 554 543 1111 505 74 65 74 65 6 -0.077 9.37 0.74
25 3633 3744 0.15 0.15 1.72 77 ~1.41 1.36 76 0.9 121 0.050 99 100 76 0.1 843 493 M9 516 562 547 1106 506 74 66 T4 65 76 -0.076 .44 0.86
26 3778 3.882 0.15 0.15 1.7¢ 7 ~1.41 1.36 %6 0.9 121 0.050 99 100 1.4 0.2 846 492 319 521 8§70 550 1102 8§06 74 66 4 66 76 -0.076 9.47 0.8
27 3.922 4.041 0.14 0.15 1.71 76 -1.4 1.35 76 -0.9 121 0.050 99 101 73 0.1 849 491 319 526 577 552 1102 504 74 66 74 66 7 -0.076 9.52 0.72
28 4.067 4.190 0.15 0.15 1.71 76 -1.4 135 76 -0.9 121 0.050 100 101 71 0.2 853 491 320 521 583 556 1111 504 74 66 74 66 7% ~0.076 8.42 0.66
29 4.212 4.339 0.15 0.15 1.70 7 -1.39 1.36 76 -0.9 12 0.050 99 101 7.0 0.1 855 493 320 836 589 55¢ 1117 504 74 66 74 a6 76 -0.076 9.48 0.61
30 4.356 4.487 0.14 0.15 1.68 7 -1.39 1.36 76 -0.9 120 0.050 99 100 8.8 -0.2 858 492 321 542 594 561 1421 500 74 66 75 66 7 -0.078 9.59 0.57
31 4,500 4635 0.14 0.15 1.68 76 ~1.4 1.35 76 0.9 120 0.050 99 100 8.7 0.1 861 492 322 547 597 564 1126 500 74 66 5 66 77 -0.075 9.58 0.55
32 4.645 4783 0.15 0.15 1.6¢ 76 -1.4 1.34 %6 0.9 122 0.050 100 100 8.5 0.2 a52 492 309 536 592 556 1126 8§02 74 66 % 66 77 -0.076 9.66 0.8
33 4.780 4.832 0.15 0.15 1.70 76 -1.41 1.35 76 -0.9 123 0.050 100 101 8.3 -0.2 849 493 303 533 587 553 1128 502 74 66 %5 66 7 -0.076 9.58 0.72
34 4.934 5.081 0.14 0.15 1.71 76 -1.4 1.26 76 -0.9 123 0.050 99 101 6.2 0.1 845 493 297 521 582 550 1132 502 75 66 75 66 k¢l ~0.074 9.46 0.65
35 5079 5229 0.15 0.15 1.72 76 -1.39 1.35 76 -0.9 123 0.050 100 100 8.0 -0.2 839 493 293 §32 577 547 1120 499 75 67 75 66 78 -0.071 9.3 0.6
36 5224 5377 0.15 0.15 1.72 76 ~1.37 1.35 76 0.9 122 0.050 100 100 59 0.1 837 493 289 531 572 544 1106 498 75 67 5 66 78 -0.066 9.1 0.55
37 5368 5525 0.15 0.15 1.7 76 -1.37 1.34 %6 0.9 123 0.050 100 100 58 0.1 @30 492 287 529 867 541 1008 499 75 67 % 66 78 -0.066 9 0.68
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules: 371372
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.70 ftisec.
Tracking No.: 2253 Total Sampling Time: 120 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.0 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 137.7 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  15:08 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.65 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.68 28.67 28.64 28.66 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Veray  13.21 fisec Vscent 15.31 fisec Fo 0.863
Particulate Sampling Data Fuel Weight (ib) Temperature Data (°F) Stack Gas Data
Elapsed MG‘:S1 MG“ZS 9 Sample Sample 0;:“1;9 Meter 1 Meter 1 0;:“; Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, [ole]
Time (min)] g o Rate 1 Rate2 | ¢ Temp | Vaouum | < Temp (°F) | VIO ipnel oRy| TUnne! 1 2 | Reading | Change |""™*T%P| gstiom Back | roRoXbeftl Tpimt | Suace | Exit | SOk | Fitert gy | Fifer2 | gy | Ambentl ., o) ) |
() () (cfm) {cfm) ("H,0) (°F) ("Ha) ("H,0) ("Hg) Center dP
38 5513 5674 0.14 0.15 1.71 76 -1.38 1.24 76 -0.9 123 0.050 99 101 586 0.2 826 492 283 528 565 539 1087 499 75 67 76 66 k¢l -0.060 8.93 0.69
39 5.667 5.823 0.14 0.15 1.7 %6 -1.41 1.35 76 -0.9 123 0.050 99 101 8.5 0.1 825 492 282 26 561 537 1102 502 75 67 76 a7 78 -0.076 9.0% 0.73
40 5.802 5970 0.15 0.15 1.69 76 -1.4 1.35 76 -0.9 124 0.050 100 99 83 -0.2 821 493 280 5§25 561 536 1111 503 75 67 76 67 78 -0.077 9.29 0.75
41 58486 6.118 0.14 0.15 1.67 76 ~1.41 1.34 76 0.9 124 0.050 99 100 52 0.1 819 493 79 525 561 535 1116 506 76 68 76 67 79 -0.077 9.25 0.68
42 6.080 6.267 0.14 0.15 1.67 76 ~1.41 1.34 %6 0.9 124 0.050 99 101 50 0.2 818 493 217 526 860 535 1113 8§09 76 68 %6 67 79 0.077 9.23 0.57
43 6.235 6415 0.15 0.15 1.68 76 -1.41 1.34 76 -0.9 124 0.050 100 100 4.9 0.1 816 493 277 527 560 535 1111 510 76 68 76 67 7 -0.077 9.24 0.33
A4 6.380 6.564 0.15 0.15 1.63 76 -1.41 135 76 -0.9 125 0.050 100 101 A48 0.1 813 493 276 827 559 534 1085 508 76 68 76 &7 k] ~0.077 89.02 0.15
45 6.524 6.712 0.14 0.15 1.7 7 -1.41 1.35 76 -0.9 124 0.050 99 100 4.7 0.1 809 494 275 28 555 532 1088 508 76 68 76 a7 79 -0.076 L] 0.1
46 6,669 6.860 0.15 0.15 1.7 7 -1.42 1.34 77 -0.9 124 0.050 100 100 4.5 -0.2 807 494 274 530 551 531 1082 506 76 68 77 67 79 -0.076 8.91 0.09
47 6.814 7.008 0.15 0.15 1.71 77 ~1.41 1.33 77 0.9 125 0.050 100 100 4.4 0.1 804 495 74 530 847 530 1080 506 76 68 77 67 79 -0.076 8.9 0.09
48 6.858 7456 0.15 0.15 1.6¢ 7 ~1.41 1.34 7 0.9 124 0.050 100 100 4.3 0.1 799 495 274 531 8§43 528 1077 8§05 76 68 7 68 79 -0.075 8.85 0.1
48 7403 7.305 0.14 0.15 1.70 77 -1.41 1.35 7 -0.9 124 0.050 99 101 4.2 0.1 796 496 274 533 539 528 1071 506 76 69 7 68 7 -0.076 9.01 0.09
50 7.248 7452 0.15 0.15 1.71 77 -1.41 135 77 -0.9 124 0.050 100 99 41 0.1 794 497 274 833 537 527 1085 503 76 68 77 63 k] ~0.076 8.95 0.02
51 7.392 7.601 0.14 0.15 1.63 7 -1.41 1.34 7 -0.9 123 0.050 99 101 39 0.2 792 497 274 8§34 534 526 1058 501 i 69 7 a3 79 -0.076 8.55 0
52 7.536 7749 0.14 0.15 1.67 7 -1.4 1.34 77 -0.9 123 0.050 99 100 3.9 0 789 498 274 831 533 525 1048 500 77 69 77 68 79 -0.078 8.36 ]
53 7.680 7.887 0.14 0.15 1.67 77 ~1.4 1.35 77 0.9 123 0.050 99 100 3.8 0.1 785 499 74 529 521 524 1041 497 7 63 77 68 79 -0.075 811 ]
54 7.825 B3.046 0.15 0.15 1.68 7 ~1.41 1.34 7 0.9 123 0.050 100 101 3.7 0.1 782 500 274 526 830 522 1033 494 [£4 68 7 68 79 -0.075 7.78 ]
55 7870 8.184 0.15 0.15 1.68 77 -1.41 1.35 7 -0.9 122 0.050 100 100 38 0.1 777 500 273 522 527 520 1028 491 77 70 7 68 80 -0.075 7.64 0
56 8.415 8.342 0.15 0.15 1.70 77 -1.41 1.24 77 -0.9 123 0.050 100 100 3.5 0.1 772 501 274 519 525 518 1020 490 77 70 77 63 k] ~0.075 7.67 0
57 8.260 8.490 0.15 0.15 1.7 8 -1.41 1.34 7 -0.9 122 0.050 99 100 34 0.1 769 8§02 274 815 523 517 1020 490 i 70 7 a3 79 -0.078 761 0
58 8.405 8.639 0.15 0.15 1.7 78 -1.4 1.35 77 -0.9 123 0.050 99 101 3.3 -0.1 765 503 274 §12 521 515 1022 489 77 70 77 69 79 -0.078 747 ]
59 3.550 B3.787 0.15 0.15 1.69 78 ~1.41 1.35 77 0.9 122 0.050 99 100 3.2 0.1 761 504 73 507 518 513 1020 486 7 n 77 69 79 -0.076 7.27 ]
60 B3.685 3835 0.15 0.15 1.7¢ 7% ~1.41 1.34 7 0.9 121 0.050 99 100 3.1 0.1 758 505 274 504 8§16 511 1014 485 [£4 70 8 69 80 -0.074 7.22 ]
61 8.843 9.084 0.15 0.15 1.74 78 -1.24 1.34 7 -0.9 122 0.050 101 100 31 4] 752 506 275 501 513 509 1009 484 77 70 78 69 7 -0.075 7.43 0
62 8.990 9.232 0.15 0.15 1.76 78 -1.27 123 78 -0.9 122 0.050 101 100 3.0 0.1 750 507 275 497 512 508 1010 483 78 70 77 69 k] ~0.074 6.9% 0
63 9137 9.381 0.15 0.15 1.74 8 -1.28 1.35 7% -0.9 122 0.050 101 100 29 0.1 747 8§09 276 496 510 508 1025 481 79 70 7% a9 30 -0.078 7 o.M
64 9.284 9.529 0.15 0.15 1.73 78 -1.27 1.35 78 -0.9 122 0.050 101 100 29 0 746 509 276 493 511 507 1041 A79 79 70 78 69 79 -0.074 7.07 0.06
65 9.431 9677 0.15 0.15 1.76 78 -1.28 1.35 78 0.9 121 0.050 101 100 28 0.1 744 510 78 493 8¢ 507 1042 477 7% ki 77 69 79 0.074 71 0.03
66 9578 9.826 0.15 0.15 1.74 7% -1.27 1.34 8 0.9 121 0.050 101 100 27 0.1 741 511 279 492 810 507 1060 474 79 71 8 70 79 -0.074 7.09 0.02
67 9725 9.974 0.15 0.15 1.74 78 -1.28 1.34 78 -0.9 121 0.050 101 100 28 0.1 740 512 281 493 511 507 1059 473 78 i 78 70 80 -0.074 7.42 0
68 9.872 10.124 0.15 0.15 175 78 -1.27 135 78 -0.9 122 0.050 101 101 286 0 738 513 283 494 512 508 1062 472 78 71 78 70 k] ~0.074 7.07 0
69 10.012 10.271 0.15 0.15 1.76 8 -1.27 1.35 7% -0.9 12 0.050 101 99 2.5 0.1 736 813 284 495 512 508 1062 471 78 ki 7% 70 79 -0.074 7.24 o.M
70 10.166 10.419 0.15 0.15 1.75 78 -1.27 1.34 78 -0.9 21 0.050 101 100 2.4 -0.1 734 514 286 496 512 508 1058 469 78 ki 78 70 80 -0.074 7.16 ]
71 10.313 10.568 0.15 0.15 1.75 78 ~1.27 1.34 78 0.9 121 0.050 101 100 23 0.1 732 514 289 497 8¢ 508 1063 467 78 ki 78 70 80 -0.075 7.1 ]
72 10.460 10.716 0.15 0.15 1.76 7% -1.28 1.34 8 0.9 121 0.050 101 100 23 0 729 515 201 499 8§09 509 1048 466 73 71 8 70 79 -0.074 (g4 0.01
73 10.607 10.865 0.15 0.15 175 78 -1.27 135 78 -0.9 120 0.050 101 100 22 0.1 727 515 283 500 507 508 1043 468 78 71 78 70 k] ~0.074 7.23 0
74 10.754 11.013 0.15 0.15 1.76 8 -1.28 1.35 7% -0.9 12 0.050 101 100 24 0.1 724 8§16 287 8§01 506 509 1030 466 78 ki 7% 70 79 -0.074 722 0
75 10.901 11,161 0.15 0.15 1.76 78 -1.27 1.34 78 -0.9 21 0.050 101 100 2.0 -0.1 720 516 300 502 505 509 1012 465 78 ki 78 kil 79 -0.073 7.05 ]
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules: 371372
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.70 ftisec.
Tracking No.: 2253 Total Sampling Time: 120 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.0 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 137.7 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  15:08 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.65 Dry Basis %
Meter Box Y Factor:  1.003 (1) 0.997 2 (Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.68 28.67 28.64 28.66 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,592 Temp: | 80 8o 80 8o 8o 8o 8o 8o 80 |or
Veray  13.21 fisec Vscent 15.31 fisec Fo 0.863
Particulate Sampling Data Fuel Weight (ib) Temperature Data (°F) Stack Gas Data
Elapsed MG‘:S1 MG“ZS 9 Sample Sample 0;:“1;9 Meter 1 Meter 1 0;:“; Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate| Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst . Dryer . Dryer 5 Draft CO, [ole]
Time (min)] g o Rate 1 Rate2 | ¢ Temp | Vaouum | < Temp (°F) | VIO ipnel oRy| TUnne! 1 2 | Reading | Change |""™*T%P| gstiom Back | roRoXbeftl Tpimt | Suace | Exit | SOk | Fitert gy | Fifer2 | gy | Ambentl ., o) ) |
() () (cfm) {cfm) ("H,0) (°F) ("Ha) ("H,0) ("Hg) Center dP
76 11.048 11.309 0.15 0.15 1.76 78 -1.27 1.24 78 -0.9 120 0.050 101 99 20 0 75 7 302 503 502 508 998 462 78 71 78 7 k] ~0.073 6.93 0
77 11.195 11.458 0.15 0.15 1.76 8 -1.28 1.34 7% -0.9 120 0.050 101 100 1.9 0.1 0 817 305 8§04 500 507 986 461 78 ki 7% 71 79 -0.073 6.83 0
78 11.342 11.607 0.15 0.15 1.75 78 -1.28 1.35 78 -0.9 120 0.050 101 100 1.8 -0.1 705 §18 309 504 496 506 975 461 78 ki 78 kil 79 -0.073 6.94 ]
79 11.480 11.755 0.15 0.15 1.75 78 -1.28 1.35 78 0.9 120 0.050 101 99 1.8 0 701 518 Mz 505 494 508 966 462 78 ki 78 7 79 -0.073 6.98 ]
80 11.637 11.803 0.15 0.15 1.75 7% -1.2% 1.34 8 0.9 120 0.050 101 99 1.7 0.1 696 519 KL 505 492 505 987 460 73 71 8 kil 79 -0.072 6.95 ]
81 11.784 12.051 0.15 0.15 1.76 78 -1.28 1.34 7% -0.9 120 0.050 101 99 1.7 4] 693 519 319 505 491 505 948 456 78 i 78 kil 7 -0.072 6.87 0
82 11.831 12.200 0.15 0.15 175 78 -1.28 1.24 7% -0.9 120 0.050 101 100 1.6 0.1 688 52¢ 321 506 490 505 939 454 78 71 78 7 k] ~0.072 6.87 0
a3 12.078 12.349 0.15 0.15 1.74 79 -1.28 1.35 kel -0.9 119 0.050 100 100 1.5 0.1 683 8§20 325 8§06 490 505 934 453 78 T2 7% 71 79 -0.073 6.84 0
84 12.225 12.497 0.15 0.15 1.76 7% -1.28 1.34 79 -0.9 120 0.050 100 99 1.5 0 679 521 326 506 489 504 930 451 78 72 78 kil 79 -0.064 6.81 ]
85 12.372 12.645 0.15 0.15 1.76 7% -1.28 1.34 7% 0.9 119 0.050 100 99 1.4 0.1 675 522 330 507 489 505 927 451 78 72 78 7 79 0,064 6.81 ]
86 12.519 12,783 0.15 0.15 1.75 kel -1.28 1.34 79 0.9 119 0.050 100 99 1.4 0 669 523 32 506 489 504 924 450 73 T2 8 kil 79 -0.064 6.8 ]
87 12.667 12.842 0.15 0.15 1.75 79 -1.28 1.35 7% -0.9 119 0.050 101 100 1.3 0.1 867 523 335 503 490 504 922 448 78 72 78 kil 7 -0.064 6.43 0
88 12.814 13.008¢ 0.15 0.15 175 7% -1.28 135 7% -0.9 119 0.050 100 99 1.3 0 664 524 336 502 489 503 922 447 78 72 78 7 k] ~0.064 6.38 0
a9 12.961 13.238 0.15 0.15 1.75 79 -1.28 1.35 kel -0.9 118 0.050 100 99 1.2 0.1 661 24 339 8§01 488 503 918 446 78 T2 7% 71 79 0,064 6.41 0
90 13.108 13.387 0.15 0.15 1.75 7% -1.29 1.34 79 -0.9 118 0.050 100 100 1.2 0 658 5§25 341 499 ABE 502 913 445 78 72 78 72 79 -0.063 6.42 ]
91 13.255 13.535 0.15 0.15 1.75 7% ~1.2¢ 1.33 7% 0.9 118 0.050 100 99 11 0.1 654 525 344 498 ABE 502 907 445 78 72 77 72 79 -0.083 638 ]
92 13.402 13.684 0.15 0.15 1.75 kel -1.28 1.34 79 0.9 118 0.050 100 100 11 0 50 526 45 498 488 501 901 445 73 T2 8 72 79 -0.063 6.54 ]
93 13.548 13.832 0.15 0.15 1.75 79 -1.28 1.35 7% -0.9 118 0.050 100 99 1.0 0.1 646 526 347 496 488 501 896 444 78 72 7 72 7 -0.063 6.6 0
94 13.696 13.98¢ 0.15 0.15 1.74 7% -1.28 1.24 7% -0.9 118 0.050 100 99 1.0 0 6843 526 349 495 488 500 383 444 78 72 77 72 k] ~0.063 6.5% 0
95 13.843 14.129 0.15 0.15 1.75 79 -1.28 1.34 kel -0.9 118 0.050 100 100 09 0.1 641 §27 350 492 488 500 382 440 78 T2 7 72 79 -0.063 6.5% 0
96 13.990 14.277 0.15 0.15 1.75 7% -1.28 1.34 79 -0.9 118 0.050 100 99 0.9 0 638 527 352 493 489 500 882 439 78 72 77 72 79 -0.063 6.66 ]
97 14.137 14.426 0.15 0.15 1.74 7% -1.28 1.34 7% 0.9 17 0.050 100 100 0.8 0.1 636 527 355 493 490 500 893 439 78 72 77 72 79 -0.083 6.69 ]
98 14.284 14.574 0.15 0.15 1.75 kel -1.3 1.35 79 0.9 117 0.050 100 99 0.8 0 @34 527 355 492 491 500 800 438 73 T2 7 72 79 -0.063 6.43 ]
93 14.431 14.722 0.15 0.15 1.75 79 -1.3 1.34 7% -0.9 116 0.050 100 99 0.7 0.1 631 527 357 491 492 500 881 437 78 72 7 72 7 -0.062 6.29 0
100 14.579 14.871 0.15 0.15 1.73 7% -1.29 1.24 7% -0.9 117 0.050 101 100 07 0 827 528 358 491 491 499 872 432 78 72 77 72 k] ~0.062 6.13 0
101 14.726 15.019 0.15 0.15 1.73 79 -1.29 1.34 kel -0.9 117 0.050 100 99 0.6 0.1 625 28 358 488 492 488 366 430 78 T2 7 72 79 -0.062 5.89 0
102 14.873 15.169 0.15 0.15 1.74 7% -1.29 1.34 79 -0.9 116 0.050 100 100 0.6 0 621 528 359 487 491 497 860 428 78 72 77 72 79 -0.062 591 ]
103 15.020 15.316 0.15 0.15 1.73 7% ~1.2¢ 1.34 7% 0.9 116 0.050 100 98 0.6 0 618 528 360 488 492 497 852 428 78 72 77 72 79 -0.062 578 ]
104 15.167 15.464 0.15 0.15 1.72 kel -1.28 1.34 79 0.9 116 0.050 100 99 0.5 0.1 614 528 359 488 493 496 837 429 73 T2 7 72 79 -0.062 563 ]
105 15.314 15.613 0.15 0.15 1.74 79 -1.28 1.34 7% -0.9 116 0.050 100 100 0.5 4] 612 528 358 ABY 492 495 833 430 78 72 7 72 7 -0.062 5.44 0
106 15.461 15.761 0.15 0.15 1.73 7% -1.29 1.24 7% -0.9 116 0.050 100 99 0.5 0 609 529 357 486 491 494 831 430 78 72 77 72 k] ~0.062 5.37 0
107 15.608 15.911 0.15 0.15 1.73 79 -1.29 1.35 kel -0.9 116 0.050 100 100 04 0.1 607 529 356 485 493 494 329 429 i T2 7 72 79 -0.062 4.94 0
108 15.755 16.058 0.15 0.15 1.7 7% -1.28 1.34 79 -0.9 116 0.050 100 98 0.4 0 604 530 355 481 491 492 824 429 77 72 77 72 79 -0.062 4,94 ]
109 15.803 16.207 0.15 0.15 1.73 7% ~1.2¢ 1.33 7% 0.9 116 0.050 101 100 0.4 0 601 531 352 477 489 490 822 429 7 72 77 72 79 -0.062 5.02 ]
110 16.050 16.355 0.15 0.15 1.72 kel -1.2% 1.34 79 0.9 118 0.050 100 99 0.4 0 509 532 49 476 487 489 822 428 [£4 T2 7 72 79 -0.062 5.07 ]
111 16.197 16.504 0.15 0.15 1.72 7% -1.28 1.24 7% -0.9 116 0.050 100 100 03 0.1 587 534 346 471 484 486 323 428 77 72 77 72 k] ~0.062 5.08 0
112 16.345 16.652 0.15 0.15 1.73 79 -1.29 1.35 kel -0.9 115 0.050 101 99 0.3 d 585 836 343 468 481 485 325 429 i T2 7 72 79 -0.062 519 0
113 16.492 16.800 0.15 0.15 1.72 7% -1.29 1.34 79 -0.9 115 0.050 100 99 0.3 0 593 537 341 465 A7 483 827 427 77 72 77 72 79 -0.061 5.09 ]
Conlrol No. P-SSAR-0003 Run 6 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules: 371372
Model: 20.2 Series Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.70 ftisec.
Tracking No.: 2253 Total Sampling Time: 120 min Dilution Tunnel MW {wet): 28.78 Ibilb-mole initial Tunne! Flow: 140.0 scfm Technician Signature:
Project No.:  0142W5013E Recording Interval: 1 min Dilution Tunnel H20: 2.00  percent Average Tunnel Flow: 137.7 scfim
Test Date:  25-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.000 cfm @ -18 in. Hy
Beginning Clock Time:  15:08 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.600 cfm @ -17 in. Hyg
Pitot Tube Cp: 0.9% Average Test Piece Fuel Moisture: 21.65 Dry Basis %
Meter Box Y Factor: 1.003 {1) 0.997 (2} {Amb)
Velocity Traverse Data
Baromefric Pressure: __ Begin Middie End __ Average bioiizii]  PLi PL2 Pt3 Pt4 Pt PL.6 PLY PL8 Center
28.68 28.67 28.64 28.66 Hg Initial dP | 0.028 0.048 0.040 0.023 0.030 0.046 0.044 0.026 0.050 20
OMNI Equipment 464,410,132,576,318,432,419,371,372,432,206-T55,567,413,502 Temp: | 80 80 80 80 80 80 80 80 80 e
Verar  13.24 fisec Vscent 15.31 fisec Fp 0.863
Particulate Sampling Data Fuel Weight (ib) Temperature Data (°F) Stack Gas Data
Elapsed | poos Gas | sample | Sample | Orfice | Meter1 | Metert | Orfice | oo | Meter2 | o | Diwton | oo tn powe] scale | weight Firebox | Firebox Firebox | Avg. Stove | Catalyst Dryer Dryer Draft | €O, | co
Time”(mm) Meter 1 | Meter2 | Rate 1 Ratez | 9H1 | Temp | Vacuum | dH2 Tomp oy | Vasum | o] Tunmel 'y N Reading cnar?ge Firebox Top| oo = Bacy |Firebox Lefrl o sgu' e x| Stack | Filer t E)’(‘i’t ) | Fiter2 E;’i’t o | Ambert | oy | 2 po
) ) (cfm) (cfm) | (H,0) | ¢F) (Ho) | (H0) (“"Ho) Center dP 2 (%)
114 16.640 16.949 0.15 0.15 1.72 7% -1.29 1.24 a0 -0.9 116 0.050 101 99 03 0 581 529 337 461 473 480 328 427 77 72 77 72 k] ~0.061 514 0
115 16.787 17.097 0.15 0.15 1.74 79 -1.29 1.33 a0 -0.9 116 0.050 100 99 0.2 0.1 580 840 335 458 471 479 327 427 i T2 7 72 79 -0.061 511 0
116 16.935 17.246 0.15 0.15 1.72 7% -1.29 1.34 80 -0.9 115 0.050 101 99 0.2 0 587 542 332 456 467 477 826 426 77 72 77 72 78 -0.061 51 ]
17 17.082 17.384 0.15 0.15 1.74 7% -1.28 1.35 80 0.9 115 0.050 100 99 0.2 0 586 543 a1 453 465 476 825 426 7 72 77 72 78 -0.061 499 ]
118 17.229 17.543 0.15 0.15 1.76 kel -1.28 1.35 80 0.9 118 0.050 100 99 0.1 0.1 884 544 328 449 462 473 824 425 [£4 T2 7 72 79 -0.062 4.93 ]
119 17.376 17.691 0.15 0.15 1.73 79 -1.29 1.34 80 -0.9 115 0.050 100 99 0.1 4] 581 545 326 A47 459 472 824 425 77 72 7 72 7 -0.081 5.09 0
120 17.524 17.84¢ 0.15 0.15 175 7% -1.28 1.24 a0 -0.9 115 0.050 101 99 0.0 0.1 580 847 324 444 455 470 825 425 77 72 77 72 k] ~0.061 4.96 0
Avg/Tot | 17.524 | 17.840 0.15 0.15 1.72 78 P 1.34 78 P 2 0.050 100 100 69 76 69 78 0071

Control No. P-SSAR-0003

Run 6 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley Comfort

Model: 20.2 Series

Tracking No.: 2253

Project No.: 0142WS013E

Run#: 6

Date: 8/25/17

TRAIN 1 (First Hour emissions)

Equipment Numbers:

283A, 637, 592

Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mgl
B. Front filter catch Filter D251 123.7 121.7 2.0
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch® Seals 0.0
Sub-Total | Total Particulate, mg: | 2.0 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg Tare, mg Particulate, mg}
B. Front filter catch Filter D252 1211 120.1 1.0
C. Rear filter catch Filter D253 1203 1219 -1.6
D. Probe catch* Probe 38 1141514 | 1141513 0.1
E. Filter seals catch® Seals R511 4141.6 4139.2 2.4
Sub-Total | Total Particulate, mg: | 1.9 |
Train 1 Aggregate| Total Particulate, mg: | 3.9 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mgl
A. Front filter catch Filter D254 124.1 121.4 27
B. Rear filter catch Filter D255 121.6 122.4 -0.8
C. Probe catch” Probe 58 117066.7 | 117066.8 0.1
D. Filter seals catch” Seals R512 4477.5 4175.7 1.8
| Total Particulate, mg: | 3.8 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg Tare, mg Particulate, mg
A. Front filter catch® Filter 0.0 —l
|_Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed fo be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, my

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature:

<0

Controi No. P-SSAR-0003

Run 6 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Valley Comfort
20.2 Series
0142WS013E
2253

6

08/2517

Bum Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

2.26 kg/hr dry

121 degrees Fahrenheit
13.70 feetisecond
8264.1 dscf/hour

0.050 inches H20
120 minutes

AMBIENT

SAMPLE TRAIN1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature
Total Sample Volume (Standard Conditions) - Vmstd

I otal Partcuiates - m,

Paricuiate Loncentration (dry-standard) - GJu,
{ otal Particuiate Emissions - £

Particulate Emission Rate

Emissions Factor

Difference from Average Total Particulate Emissions

0.000 cubic feet
78 degrees Fahrenheit
0.000 dscf

0 mg
0.000000 grams/dscf
0.00 grams

0.00 grams/hour

17.524 cubic feet 17.840 cubic feet 8.695 cubic feet
78 degrees Fahrenheit 78 degrees Fahrenheit 77 degrees Fahrenheit
16.602 dscf 16.786 dscf 8.252 dscf
3.9 mg 38 mg 2 mg
0.00023 grams/dscf 0.00023 grams/dscf 0.00024 grams/dscf
3.88 grams 3.74 grams 2.00 grams
1.94 grams/hour 1.87 grams/hour 2.00 grams/hour
0.86 g/kg 0.83 gkg 0.60 gkg
0.07 grams 0.07 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - E;

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - E+

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

3.81 grams

1.91 grams/hour
0.85 grams/kg

2.00 grams

2.00 grams/hour
0.60 grams/kg

0.29 grams

Control No. P-SSAR-0003

QUALITY CHECKS
Filter Temps < 90 °F OK
Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
Ambient Temp (55-90°F) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK
Stove Surface AT OK
Technician Signature: fﬁé/{;_
< ﬁ Run 6 Emissions
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VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Valley Comfort

Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

20.2 Series
08/25/17
6
0142WS013E
120
v

Technician Signature:

HHV Basis LHV Basis
Overall Efficiency 67.9% 73.4%
Combustion Efficiency 97.6% 97.6%
Heat Transfer Efficiency 70% 75.2%
Output Rate (kJ/h) 30,110 28,562 {Btu/h)
Burn Rate (kg/h) 2.24 4.93 {Ib/h)
Input (kJ/h) 44,331 42,053 {Btu/h)
Test Load Weight (dry kg) 4.48 9.86 | drylb |
MC wet (%)| 17.79695849
MC dry (%) 21.65
Particulate (g ) 1.91
CO (g) 171
Test Duration (h) 2.00
Emissions| Particulate (oe)
g/MJ Output 0.03 2.85
g/kg Dry Fuel 0.43 38.30
g/h 0.95 85.70
Ib/MM Btu Output 0.07 6.61
Air/Fuel Ratio (AIF)[ 14.02|

2.2

12/14/2009

A

7

U
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets
Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: 6
Model:20.2 Series Tracking Number:2253 Date: 8/25117

Test Crew:A. Kravitz
OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-155,567,413,592

Wood Heater Run Notes

Air Control Settings

Primary: Secondary: Auto

Maximum:
Tertiary/Pilot: Fixed

180° From
Vertical

Fan: On Max

Preburn Notes

Time Notes

63:00 | Removed 04 |b

Test Notes

Sketch test fuel configuration: Start up procedures & Timeline:

Bypass: Closed
Fuel loaded by: 0:40

Door closed at:  0:45
Primary air: Set @ 4:50

Side View:

Notes: Catalyst equivalency test #1

Time Notes

30:00 | Setfan to test setting

60:00 | Replaced Filter A

Technician Signature: Date: 11/1/2017

Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client:Valley Comfort Systems, Inc. Project Number:142WS013E Run Number: 6
Model:20.2 Series Tracking Number:2253 Date: 8/25117
Test Crew:A. Kravitz

OMNI Equipment ID numbers:464,410,132,576,318,432,419,371,372,432,296-T55,567,413,592

Wood Heater Supplemental Data

Start Time:__15:09 Booth #:_N/A (site testing)
Stop Time:___17:09

Stack Gas Leak Check: Sample Train Leak Check:
Initial: _0 Final:__0 A0 @-16 "Hg

B O @ -17_ “Hg

Calibrations: Span Gas CO2:_ 17.00 CO:_4.267

Pre Test Post Test
Zero Span Zero Span
Time 7:50 717 17:17 17:22
CO2 0.00 17.00 0.09 16.87
coO 0.000 4267 -0.018 4.101
Air Velocity (ftymin): Initial:_ <50 Final:_ <50 Tunnel Traverse
Scale Audit (Ibs): Initial:__10.0 Final:__10.0 Microtector | dP (in
: . . : T(°F)
Pitot Tube Leak Test:  Initial:__0 Final:__0 Reading H20)
Stack Diameter (in): 6 1 0.028 80
Induced Draft: 0 2 0.048 80
% Smoke Capture: 100 3 0.04 80
Flue Pipe Cleaned Prior to First Test in Series: 4 0.028 80
Date:_ 8/21/17 Initials: 5 0.03 80
6 0.046 80
Initial Middle Ending 7 0.044 80
Po (in/Hg) 28.68 28.67 28.64 8 0.026 80
RH (%) 235 21.7 314 Center:
- 0.050 80
Ambient (°F) 78 81 82
Tunnel Static Pressure (in H20):
Background Filter Volume: __ N/A Beginning of End of Test
Test
-0.17 -0.17
Technician Signature: Date: 11/1/2017

Control No. P-SFDT1-0001, Effective Date: 01/12/2016
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

RUN 7

OMNI-Test Laboratories, Inc.
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OMNi-Test Laborafories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 7 Technician Signature: fr{}ﬁ(‘
Manufacturer: Valley Comfort Preburn Fuel Data
Model: 20.2
Tracking No.: 2253 Fuel Piece Lengths (in.): 13
Project No.: 0142WS013E Total Prebum Weight (Ib): 14.3
Test Date: 8/27/117
Beginning Clock Time: 8:55
21.9 19.2 19
Fuel Moisture Readings (% DB 22.3 20.0 21.9
225 20.0
203 20.1
Coal Bed 23 29 Avg Preburn Maisture (% DB): 20.72
Range (Ib): (min) (max)
\ Temperatures (°F)
Tir:;a(p;;‘; Scale (Ib) Sta(ci: Sg; FB Top FBBottom FBBack FBLeft FBRight Avg.FB  Stack Ambient
0 2.8 -0.036 893 508 301 549 541 518 390 75
10 27 -0.025 627 519 332 483 474 487 193 73
20 28 -0.019 563 503 311 420 413 442 162 72
30 28 -0.015 502 478 283 370 365 400 147 71
40 29 -0.012 449 455 258 330 326 364 135 71
50 28 -0.011 407 432 238 300 297 335 132 72
80 2.8 -0.013 385 415 223 280 190 299 152 72
Control No. P-SSAR-0003 Run 7 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Valley Comfort PB Time 8:30 12% Cal: 12.0
Model: 20.2 PB Temp 72 22% Cal: 22.0
Tracking No.: 2253
Project No.: 0142WS013E Test Time 9:30
Test Date: 8/27/2017 Test Temp 74
Run No.: 7
Weight Ony| 9.7
Volume (ft"): Basis, Ib):
Fuel Piece Fuel Density
; . OK
Length (in): 3 (Ib/t*, Dry Basis): 27.29
2x4 Crib Loading Density
) OK
Weight (Ib): 4.98 (Ib/f®, Wet Basis): 6.37
4x4 Crib .
Weight (Ib): 6.62 2x4 Percentage:] 43% OK
Coal Bed Range (20-25%): 2.32-2.9
Te:;'::e' Weight (Ib) size Readings (Dry Basis %) Dry x‘;‘;'ght
1 1.22 2'x 4" 204 19.3 19.3 1.02
2 1.26 2" 4" 205 19.5 19.2 1.05
3 1.28 2'x 4" 19.2 19.1 18.8 1.06
4 3.14 4" 4" 219 21.9 22.3 2.57
5 3.08 4" 4" 226 19.0 19.5 2.56
Spacer Readings (Dry Basis %)
12.3 17.9
13.4 18.0
13.0 17.3
12.7
18.1
12.3
18.1
17.2
17.0
10.2
17.6
15.7
16.0

Control No. P-SSAR-0003

Technician Signature:

Run 7 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules:
Model:  20.2 Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.08 ft/sec.
Tracking No.: 2253 Total Sampling Time: 4590 min Dilution Tunne! MW (wet): 28.78 Ib/lb-mole Initial Tunnel Flow: 137.7 scfm Technician Signature:
Project No.:  0142WS013E Recording Interval: 10 min Dilution Tunnel H20: 2.0C_ percent Average Tunnel Flow: 1394 scfm
Test Date:  27-Aug-17 Bilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0.0C0 cfm @ 5 in. Hg
Beginning Clock Time: 09:58 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.CCo cfm @ 8 in. Hy
Pitot Tube Cp: 0.9¢ Average Test Piece Fuel Moisture: 2017 Dry Basis %
Meter Box Y Factor: 1.003 4] 0.997 (2) {Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middie End Average bioiiz] Pl Pt.2 Pt.3 Pt4 Pi5 Pt6 PL7 Pt.8 Center
28.74 2863 2857 2865 "Hg Initial dP | 0.030 0.046 0.032 0.024 0.03¢ 0.044 0.044 0.030 0.048 "H20
OMNI Equipment Numbers: Temp: 7 79 79 79 79 79 79 79 79 oF
Vowraw 1286 fisec Vscent 14.97 ftisec Fo 0.865
Particulate Sampling Data Fuel Weight (lb) Temperature Data (°F) Stack Gas Data
Elapsed NIS{: 1 NIS{: 2 Sample Sample Czrglie Meter 1 Meter 1 Czlrgl;e Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate|] Scale Weight §_. Firebox Firebox . Firebox | Avg. Stove | Catalyst " Dryer " Dryer . Draft CO, cOo
Time (min} 5 5 Rate 1 Rate2 ) | Temp | Vacuum | Temp CF) | Y2 I rynne oFy| L TUTel 1 2 Reading | Change | "¢%* T%!  Botiom Back | oo Lefl oot Surface Exit Stack | Fiter1 | gy | Fiter2 | g | Ambient] oy 6 ©) | %)
@) @) (cfm) (cfm) | ("HO) | (F) ("Hg) | ("H0) ("Hg) Center dP
0 nooo [ oooo [l ] 1w 72 -1.37 1.41 72 0.7 28 0.048 N 412 226 277 185 208 533 235 74 71 74 70 73 | 0048 | 208 | 0.06
10 1472 1506 0.15 0.15 1.81 72 -1.38 1.41 72 -0.7 83 0.048 101 11.2 -0.4 413 399 226 258 198 300 637 227 75 70 75 70 72 -0.052 5.18 0.02
20 2.961 3.011 0.15 0.15 1.86 72 -1.39 141 72 -0.7 g 0.048 99 100 10.8 -04 422 387 219 253 139 284 650 212 75 71 75 70 72 -¢.050 57 0.
30 4474 4.516 0.15 0.15 1.92 72 -1.68 1.40 7z -Q.7 8z 0.048 101 1c¢ 10.4 -c4 441 376 21 247 137 282 (98 21 75 72 78 71 72 -C.C50 6.44 0
40 6.002 6.022 0.15 0.15 1.84 72 -1.41 1.39 73 0.7 82 0.048 102 100 10.0 -04 442 368 185 236 95 285 732 215 75 72 75 7 73 -0.048 7.79 -0.01
50 7511 7527 0.15 0.15 1.88 72 -1.42 1.3¢ 73 0.7 a3 0.048 100 100 2.6 04 459 363 175 239 95 266 739 230 75 73 75 72 73 -0.043 7.46 -C.01
80 9.022 9.034 0.15 0.15 1.88 73 -1.43 1.3¢ 73 -0.7 84 0.048 100 101 8.2 -0.4 467 360 170 243 95 267 768 229 75 74 75 73 73 -0.043 7.6
70 10.518 10.540 0.15 0.15 1.83 73 -1.55 1.3¢ 74 -0.7 88 0.048 99 101 85 -0.7 514 359 170 250 29 278 954 274 76 74 75 73 73 -0.048 077
80 12.009 12.048 0.15 0.15 1.86 73 -1.58 139 74 -0.7 85 0.048 99 100 79 -0.6 561 359 183 a7 101 295 207 261 76 74 76 73 74 8.02
90 13.810 13.853 0.15 0.15 1.84 73 -1.57 1.39 74 -Q.7 84 0.048 100 1c¢ 7.4 -¢5 559 357 194 279 102 208 873 230 76 75 76 74 74 7.18
100 15.013 15.060 0.15 0.15 .86 74 -1.56 1.39 75 0.7 83 0.048 100 100 7.0 -04 539 354 194 276 93 291 812 204 76 75 77 74 74 6.54
110 16.515 16.567 0.15 0.15 1.85 74 -1.58 1.3¢ 75 0.7 a3 0.048 100 100 8.7 03 513 353 192 271 93 284 776 194 77 7% 77 74 75 6.77
120 18.017 18.075 0.15 0.15 1.81 74 -1.87 1.3¢ 75 -0.7 83 0.048 100 100 85 -0.2 409 351 191 269 o4 281 787 197 77 7% 7 75 75 7.66 o]
130 19.544 19.582 0.15 0.15 1.85 75 -1.82 1.3¢ 75 -0.7 84 0.048 101 100 8.1 -0.4 521 348 193 289 24 285 870 210 77 76 78 75 76 8.64 0.08
140 21.158 21.089 0.18 0.15 185 75 -1.92 138 76 -0.7 85 0.048 107 100 586 -0.5 557 344 198 a7 94 292 928 223 78 76 78 75 7% 9.52 0.77
150 22772 22.596 0.16 0.15 1.79 75 -1.91 1.38 76 -Q.7 88 0.048 107 1c¢ 8.1 -¢5 584 341 201 276 278 336 937 216 78 76 78 75 7% -.C3¢ 9.01 0.98
160 24.385 24.102 0.18 0.15 1.80 75 -1.91 1.38 77 0.7 85 0.048 107 100 4.7 -04 580 338 209 280 283 338 a8t 200 78 7 78 76 77 -0.038 7.85 245
170 26.000 25810 0.18 0.15 1.81 76 -1.e1 1.38 77 0.7 85 0.048 107 100 4.2 05 562 334 214 282 284 335 854 191 78 7 79 76 77 -0.038 7.8 2.92
180 27.614 27.118 0.16 0.15 1.81 77 -1.¢ 1.37 7 -0.7 85 0.048 107 100 39 -0.3 844 332 218 284 284 332 824 176 79 77 79 77 77 -0.032 8.26 0.34
180 20.213 28.825 0.16 0.15 1.81 77 -1.21 1.38 78 -0.7 85 0.048 106 100 37 -0.2 524 329 220 285 283 328 785 166 79 78 79 77 7 -0.030 8.39 0.1
200 3C.761 30.134 0.15 0.15 175 77 -1.44 137 78 -0.7 26 0.048 102 100 35 -0.2 498 327 221 285 280 322 761 163 79 78 79 77 78 -C.013 8.32 0.07
210 32.246 31.642 0.15 0.15 1.82 78 -1.51 1.37 78 -Q.7 86 0.048 98 1c¢ 3.2 -¢.3 489 3256 221 285 277 31¢ 781 168 8¢ 78 a0 77 78 -C.C14 9.42 0.08
220 33.735 33.149 0.15 0.15 1.80 78 1.5 1.38 79 0.7 87 0.048 98 100 29 -0.3 504 323 222 286 279 323 817 178 80 78 80 77 79 -0.015 9.94 0.6
230 35.224 34.857 0.15 0.15 1.82 78 -1.5 1.38 79 0.7 87 0.048 98 100 27 0.2 516 322 226 288 283 327 820 174 80 7 81 77 79 -0.014 10.03 | 0.22
240 36.713 36.165 0.15 0.15 1.7¢ 78 -1.81 1.38 79 -0.7 86 0.048 08 100 25 -0.2 806 320 220 289 285 326 767 169 a1 77 81 76 79 -0.013 8.27 0.02
250 38.202 37.873 0.15 0.15 178 79 -1.5 1.38 80 -0.7 88 0.048 98 100 23 -0.2 465 323 233 292 288 320 673 161 80 76 81 76 79 -0.012 7.85 0.1
260 36.603 3¢.181 0.15 0.15 179 79 -15 138 80 -0.7 26 0.048 98 100 22 -0.1 432 329 232 288 286 313 634 158 80 76 al 76 79 11 7.3 ]
270 41.184 | 40.689 0.15 0.15 1.81 79 -15 1.38 a0 -Q.7 87 0.048 98 1c¢ 21 -¢A 414 321 230 283 282 308 628 157 8¢ 76 a1 76 79 -C.C11 777
280 42.676 | 42.198 0.15 0.15 1.81 79 1.5 1.38 80 0.7 87 0.048 98 100 20 -0.1 408 333 230 282 280 307 640 185 80 76 81 76 79 -0.012 79N
290 44.168 | 43.707 0.15 0.15 1.81 79 -1.5 1.37 80 0.7 87 0.048 98 100 1.9 -01 406 335 229 281 279 306 626 169 80 7% 81 76 79 -0.013 578
300 45.659 45.215 0.15 0.15 1.81 70 -1.5 1.38 80 -0.7 88 0.048 08 100 1.8 -0.1 302 331 223 275 275 209 506 177 a1 7% 81 76 79 -0.014 53
310 47.151 46.724 0.15 0.15 1.81 80 -1.5 137 80 -0.7 89 0.048 98 100 1.7 -0.1 386 325 213 287 274 293 601 186 81 76 81 76 79 -0.015 531 0
320 48.642 | 48.221 0.15 0.15 1.82 79 -1.51 136 80 -0.7 fte] 0.048 98 100 1.8 -0.1 385 bl 204 261 267 287 613 193 al 77 al 77 79 -C.016 4.91 -0.01
330 50.133 | 49.739 0.15 0.15 1.82 80 -1.49 1.37 80 0.7 an 0.048 98 100 1.5 -0.1 384 315 198 259 283 282 613 200 81 7 81 77 79 -0.017 4.98 -0.01
340 51.624 51.246 0.15 0.15 1.82 80 -1.5 1.37 81 0.7 91 0.048 98 100 1.3 0.2 387 315 191 261 260 283 628 208 &1 7 81 77 79 -0.018 519 -C.01
350 53.116 52.753 0.15 0.15 1.80 a0 -1.5 1.37 81 -0.7 91 0.048 08 100 1.2 -0.1 391 320 188 265 259 285 633 209 a1 77 81 77 80 -0.018 521 -C.01
360 54.607 54.260 0.15 0.15 1.82 80 -1.5 1.38 81 -0.7 91 0.048 98 100 11 -0.1 394 327 186 258 258 287 639 212 81 77 82 77 80 -0.018 5.00 -0.01
Control No. P-SSAR-0003 Page 3of 7 Run 7 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Manufacturer:  Valley Comfort PM Control Modules:
Model:  20.2 Dilution Tunnel MW({dry): 29.00 Ib/lb-mole Avg. Tunnel Velocity: 13.08 ft/sec.
Tracking No.: 2253 Total Sampling Time: 450 min Dilution Tunne! MW (wet): 28.78 Ib/lb-mole Initial Tunnel Flow: 137.7 scfm Technician Signature:
Project No.:  0142WS013E Recording Interval: 10 min Dilution Tunnel H20: 2.0C_ percent Average Tunnel Flow: 1394 scfm
Test Date:  27-Aug-17 Dilution Tunnel Static: -0.170 "H20 Post-Test Leak Check (1): 0000 com@ 5 in. Hg
Beginning Clock Time: 09:58 Background Sample Volume: cubic feet Tunnel Area: 0.19635 fi2 Post-Test Leak Check (2): 0.CCo cfm @ 8 in. Hy
Pitot Tube Cp: 0.9¢ Average Test Piece Fuel Moisture: 2017 Dry Basis %
Meter Box Y Factor: 1.003 4] 0.997 (2) {Amb)
Velocity Traverse Data
Baromeric Pressure: ___ Begin Middie End _ Average bioiiz] Pl Pt2 Pt3 PL.4 PL5 PLE PL7 P18 Center
L - N - " 0 y
28.74 2863 2857 2865 "Hg Initial dP | 0.030 0.046 0.032 0.024 0.03C 0.044 0.044 0.030 0.048 "H20
OMNI Equipment Numbers: Temp: 7 79 79 79 79 79 79 79 79 oF
Vowraw 1286 fisec Vecent 14.97 fiisec Fo 0.865
Particulate Sampling Data Fuel Weight (lb) Temperature Data (°F) Stack Gas Data
Elapsed oas oas Sample Sample | Orifice | Meter 1 Meter 1 Crifice Meter 2 Meter 2 Dilution Dilution Pro. Rate | Pro. Rate] Scale Weight Firebox Firebox Firebox | Avg. Stove | Catalyst Dryer Dryer Draft CO, co
Timep(min‘ Meter 1 | Meter 2 Rate 1 Rate 2 dH 1 Temp Vacuum dH 2 Temp CF) Vacuum °F) Tunnel Y B Readin Chalg o |FireboxTop| oo Back Firebox Left] "o Sgu.r‘face Exi)t/ Stack | Filter 1 Ex)i/t 1 Filter 2 Ex{t 5 | Ambient CH,0) o 2 %)
T @ @) {cfm) (cfm) | (H,0) | ©°F) (Hg) | (H0) | TP ("*Hg) "I Center aP < 9 < ? (%) | Ce
370 56.099 55.767 0.15 0.15 1.80 80 1.5 1.38 81 0.7 91 0.048 98 100 1.0 -0.1 398 332 188 270 257 288 635 213 82 78 82 77 a0 -0.020 45 -0.01
380 57.580 57.27% 0.15 0.15 1.7¢ 80 -1.3¢ 1.38 81 0.7 92 0.048 99 100 0.9 -01 389 339 186 273 255 288 606 209 82 78 82 78 80 -0.020 4.52 -¢.02
390 59.064 58.782 0.15 0.15 1.7¢ a1 -1.47 1.38 81 -0.7 92 0.048 97 100 0.8 -0.1 382 346 188 274 252 288 601 206 82 78 82 78 80 413 -¢.02
400 60.548 60.288 0.15 0.15 1.84 81 -1.56 137 82 -0.7 92 0.048 98 100 07 -0.1 377 348 189 258 247 285 601 205 83 78 83 78 80 3.64 -0.02
410 62.046 61.765 0.15 0.15 1.82 81 -1.51 137 a2 -0.7 92 0.048 99 100 08 -0.1 370 41 189 256 242 28¢ 591 205 82 79 a3 78 80 3.48 -0.02
420 63.543 63.302 0.15 0.15 1.83 81 -1.51 1.38 az -Q.7 a3 0.048 99 1c¢ 08 -¢A 368 335 193 248 237 276 607 208 83 79 a3 79 81 4.22 -0.02
430 65.040 64.808 0.15 0.15 1.80 81 -1.52 1.38 82 0.7 93 0.048 99 100 0.3 -0.2 371 326 201 244 233 275 614 210 82 79 83 79 81 4.05 -0.02
440 66.538 66.315 0.15 0.15 1.7¢ al -1.51 1.37 82 0.7 92 0.048 99 100 0.2 -01 369 314 208 243 233 273 502 207 a3 79 83 79 80 477 -¢.02
450 $68.038 67.824 0.15 0.15 1.82 a0 -1.81 1.37 81 -0.7 91 0.048 99 100 0.0 -0.2 360 322 210 248 244 277 573 201 82 78 82 78 79 -0.020 4.65 -¢.02
Avg/Tot | 68.038 | 67.824 0.15 0.15 182 77 138 78 [ T 0.048 100 100 76 79 76 77 0028 V]
Control No. P-SSAR-0003 Pagedof 7 Run 7 Emissions
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OMNi-Test Laborafories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Valley Comfort
Model: 20.2
Tracking No.: 2253
Project No.: 0142WS013E
Run#: 7
Date: 8/27/17

TRAIN 1 (First Hour emissions)

Equipment Numbers:

283A, 637, 592

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter 267 121.8 121.6 0.3
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 0.3 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D269, 270 2434 242.7 0.7
C. Rear filter catch Filter 2268 121.8 121.9 -0.1
D. Probe catch* Probe 84 118208.6 | 118208.3 0.3
E. Filter seals catch* Seals R515 3318.2 3318.7 0.0
Sub-Total | Total Particulate, mg: | 0.9 |
Train 1 Aggregate| Total Particulate, mg: | 1.2 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D271 120.9 118.7 1.2
B. Rear filter catch Filter D272 121.8 122.0 -0.2
C. Probe catch* Probe 85 117084.9 | 117084.4 0.5
D. Filter seals catch* Seals R516 3296.6 3296.8 0.0
| Total Particulate, mg: | 1.5 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg
A. Front filter catch* Filter 0.0
| Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

N

€rme b,

Technician Signature:

Controi No. P-SSAR-0003

Run 7 Emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

Valley Comfort
20.2
0142WS013E
2253

7

08/27/17

Burn Rate

Average Tunnel Temperature
Average Gas Velacity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

0.59 kg/hr dry

87 degrees Fahrenheit
13.08 feet/second
8364.6 dscf/hour

0.048 inches H20
450 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

Total Sample Volume (Standard Conditions) - Vmstd 0.000 dscf 64.509 dscf 63.757 dscf 8.554 dscf

lotal Partculates - my 0 mg 1.2 mg 1.5 mg 0.3 mg
Faruculate Loncentration (dry-standard) - U/ 0.000000 grams/dscf 0.00002 grams/dscf 0.00002 grams/dscf 0.00004 grams/dscf
lotal Particuiate tmissions - oy 0.00 grams 1.17 grams 1.48 grams 0.29 grams
Particulate Emission Rate 0.00 grams/hour 0.16 grams/hour 0.20 grams/hour 0.29 grams/hour
Emissions Factor 0.27 g/kg 0.34 g/kg 0.32 g/kg
Difference from Average Total Particulate Emissions 0.15 grams 0.15 grams

0.000 cubic feet
77 degrees Fahrenheit

68.038 cubic feet
77 degrees Fahrenheit

67.824 cubic feet
78 degrees Fahrenheit

9.022 cubic feet
77 degrees Fahrenheit

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run
Total Particulate Emissions - Et

Particulate Emission Rate
Emissions Factor

First Hour Emissions
Total Particulate Emissions - E¢

Particulate Emission Rate
Emissions Factor

7.5% of Average Total Particulate Emissions

1.32 grams

0.18 grams/hour
0.30 grams/kg

0.29 grams

0.29 grams/hour
0.32 grams/kg

0.10 grams

Control No. P-SSAR-0003

QUALITY CHECKS

Filter Temps < 90 °F OK

Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK

Ambient Temp (55-90°F) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK

Stove Surface AT OK

Technician Signature:

A

Ty

Run 7 Emissions
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VERSION:

Wood Heater Efficiency Results - CSA B415.1

Manufacturer: Valley Comfort

Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

20.2
08/27117
7
0142WS013E
450
|

Technician Signature:

HHV Basis LHV Basis
Overall Efficiency 80.6% 87.1%
Combustion Efficiency 97 9% 97.9%
Heat Transfer Efficiency 82% 89.0%
Output Rate (kJ/h) 9,328 8,849 {Btu/h)
Burn Rate (kg/h) 0.58 1.29 {Ib/h)
Input (kJ/h) 11,569 10,974 {Btu/h)
Test Load Weight (dry kg) 4.38 9.65 | drylb |
MC wet (%)| 16.78224688
MC dry (%) 2017
Particulate (g ) 0.18
CO (g) 157
Test Duration (h) 7.50
Emissions| Particulate (oe)
g/MJ Output 0.00 2.24
g/kg Dry Fuel 0.04 35.86
g/h 0.02 20.94
Ib/MM Btu Output 0.01 5.22
Air/Fuel Ratio (AIF)[ 15.80|

2.2

12/14/2009
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QlANI-Test Laboratorias, Inc.

Model, 20.2.Series
Test Crew: B. Davis

ASTM E2780 Wood Heater Run Sheets

Client, Valley Comfort Systems, Inc, Project Number: 142WS0
Tracking Number:_2253

Run Number_ #
Date:_3/288

OMN! Equipment ID numbers: 464,410,132, 576.318.432 419 371,372,432 296-T55,667,413,692

Wood Heater Run Notes

Air Control Settings

Primary: Secondary.  &ixed
[ g0 Tertiary/Pilot _A#
@ Fan: bpw
Preburn Notes
Time Notes

6o Rahed Coul

Test Notes

Sketch test fuel configuration:

Ry ‘}*f Sfﬁl‘!PS

F’H‘?

Start up procedures & Timsline:

Bypass: closed ewfie deal

Fuel lcaded by 2.5 Sersvdy

Door closed at: 23 Sece~ds

Primary air:  {.l o !
o Fes

Lo

?'l ; =T { . ~ Frun j Notes: Fare obt o Liosl 20 i
= ‘L’ — Tho fumed b Lynr
Time Notes
w CLU-‘“‘JQJ Fm!" f. ”'N? #" Fein /4
Technician Signature: /.}/Z}__-—— Date: ?/{//;-
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 1 of 4
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OMNi-Test Laboratortes, . ASTM E2780 Wood Heater Ryn Sheets
Client:_Valley Comfort Systems, Inc¢, Project Number:_142WS044E Run Number:
Model: 30.4-Series Tracking Number.__22%%

R

Date: 3:/1?0‘ ¥

Test Crew. B. Davis _

OMNI Equipment 1D numbers: 464,410,132, 576,318,432.419,371,372.432 296-T55,667,413,692

Wood Heater Fuel Data

Fuel: Douglas fir, untreated and zir dried, standard grade or better dimensional lumber

Calibration: Cal Value (1) = 12%

Cal Value (2) = 22%

Pre-Burn Fuel

Actual Reading (é
Actual Reading

Plece: Length: Reading: Pieca: Length: Reading:
i in : 7 [ in 5_;#
i Mo in 2712 8 Mg in &
3 3« in lig ] {le, In 20.¢cr
4 g in 8.6* 10 M n L2 4
5 By in i 11 in
& 3¢ in A4 12 in
Total Pre-Burn Fuel Weight: I"f--‘* Pre-Burm Fuel Average Moisture,_2¢. 22
Time (clock): __¢g Z}Q Room Temperature (F): }C’ Inifials:__#2n
Test Fuel
Firebox Volume (ft%): /&L Test Fuel Piece Length (in): IRY)
Load Weight Range (Ib): Total Wet Fuel Load Weight (b}, __ /L & &
Fuel Type & Amount. 2 x4_J Axa_ A
Weight (with spacersy: _“-9&  Weight (with spacers): £ 64
Plece: Welght (Ibs): Moisture Readings (%DB): Fuel Type:
1 (22, AQy /2.3 (33 Axy
2 126 OS5 195 192 2%/
3 L2 9.2 {9/ iy 2y
4 3.17 219 Ll L3y _Yyv
5 J.0¥ At /9.4 /5.5 hA3%
]
7
Spacer Molsture Readings (%DE)
[ t&F Nl o
ny 3 02 115
(30 1§/ 2 X/ )
AF 4Rl _gFr 423
Time (clock). O F vy Room Temperature {F): o Initiale: _ él A

Technician Signature;_ g %222 =

Date: éﬁzf,{{i

Conirol No. P-SFDT-0001, Effective Date: 01/12/2016

Page 2 of 4
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OMNI-Test Laboratories, fnt. ASTM E2780 Wood Heater Run Sheets

Client: Valley Comfort Systems, Inc, Project Number:_142WS014E Run Number.__ 7=
Model:_30.1 Series Tracking Number.__243 .4 Date: _t/&g//?

Test Crew: B. Davis
OMNI Equipment ID numbers: 464.410,132,576.318,432.419.371 372432 206-T55 567 413,592

Wood Hseater Supplemental Data

Start Time,_09.5% Booth #:_N/A (site tesling}
Stop Time___{ HAY
Stack Gas Leak Check: Sample Train Leak Check:
Initial: 3:&4 Final: jg,,,gl A0 @5 Hg

B o.¢ ___@%F" "Hg

Calibrations: Span Gas coz /A0Ud  co 42F

Pre Test Post Test

Zero Span Zero Span

Time 093 oY /F29 3%

CO- 0.0! [}eo ~p.19 | (687
co 0.000 “$2F -opl Y/
Air Velocity (fmin):  Initial_& 5¢ Final:_< v Tunnel Traverse
Scale Audit (los). Initial _£-& Final_4 ¢ Micratector | dP (in TCF)
Pitot Tube Leak Test:  Initial: 3.;.,;4 Final. seac d Reading H20)
Stack Diameter (in)__& " { 03 +7
Induced Draft. __ 0.0 L o¥e | 1
% Smoke Capture:___ {(ig 77 3 032 13
Fiue Pipe Cleaned Prior to First Test in Series: Y 1Y 19
Date: Sz.'%t Initials: _£24 - ”m'; 19
— . - b o4y 7
Initial Micigie Ending > Py, 1
PolinHg) | 29 9y 2933 | 2927 ¥ oz | T
o Center:
RH(%) | 24.3 358 3¢ z T
Ambient CF) | 31 15 A .048 il
Tunnel Static Pressure {in H20):
Background Filter Volume; Beginning of
——M&- Test End of Test
- 0.1} ~ 0P
Technician Signature:__¢& S/;)—T Date: é;/Q }/ff}
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Section 4

Quality Assurance/Quality Control
Sample Analysis
Calibrations
Example Calculations

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

QUALITY ASSURANCE/QUALITY CONTROL

OMNI follows the guidelines of ISO/IEC 17025, “General Requirements for the Competence of
Testing and Calibration Laboratories,” and the quality assurance/quality control (QA/QC)
procedures found in OMNI’s Quality Assurance Manual.

OMNI’s scope of accreditation includes, but is not limited to, the following:

e ANSI (American National Standards Institute) for certification of product to safety
standards.

e To perform product safety testing by the International Accreditation Service, Inc.
(formerly ICBO ES) under accreditation as a testing laboratory designated TL-130.

e To perform product safety testing as a “Certification Organization” by the Standards
Council of Canada (SCC).

e Serving as a testing laboratory for the certification of wood heaters by the U.S.
Environmental Protection Agency.

This report is issued within the scope of OMNI’s accreditation. Accreditation certificates are
available upon request.

The manufacturing facilities and quality control system for the production of the Blaze King 20.2
Series at Valley Comfort Systems Inc. were evaluated to determine if sufficient to maintain
conformance with OMNI’s requirements for product certification. OMNI has concluded that the
manufacturing facilities, processes, and quality control system are adequate to produce the
appliance congruous with the standards and model codes to which it was evaluated.

This report shall not be reproduced, except in full, without the written approval of OMNI-Test
Laboratories, Inc.

OMNI-Test Laboratories, Inc.
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

SAMPLE ANALYSIS
Analysis Worksheets

Tared Filter, Probe, and O-Ring Data

OMNI-Test Laboratories, Inc.
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OMNI-Tast Leboralores, ing. ASTM E2780Wood Heater Run Sheets
Client¥alley Comfort Systems, Ino. Project Number 142WS013E
Model:20.2 Series

Run Mumber 1
Date: 8122117

Test Crew A, Kravile

Tracking Number: 2253

OMNI Equipment 1D numbers: 464,410,132 576,318 432.418,371,372,432.286-155 567 413 582

ABTM E2515 Lab Sheet
Weighing | Weighing | Weighing | Weighing | Weighing
#1 #2 #3 #4 #5
Date/Time DatefTime. 1 DaelTims DaleTime, Date/Time:
Assembled By: gulm L4l 1 “?5{? ¢hifn | tifm
RH % Rt RH % HH% Rib
A. Kravitz 4.4 M1 Y .y
Temg: Temp: Temp: Temp;
Te-h 18 71,0 11.3
S00 maAudit 200 mgdudit 208 me Augl 250 e Aadit
Date/Time in Dessicator: So, 1 00,0 vod, | M
] j S o Auit 2o Audt 3G Ak A
§24l 17 aty | jmass | ojqey | Jseaa | g
100 5 At : 100 g Audit 100 g Aud §00.g At
fas4L9 M : i
initials; initiats; ininals:
, A
i : . LI Sy
Train | Element | ID# | Tare(mg) | "ol o "
Front ‘ e R
Fiter | D225 | 1195 | pp —
Rear ;
A Fiter | VA
{First
Ko | Probe | NIA
O-Ring
et NIA
Front aha
Fiter | D226 | 1218 1ua¢ b -
A Rear ame
{H&mfai% Filter il 13 .2 el b IM&Q -
“ | Probe |3 | 1160106 | yinig e le0ieg | -
O-Ring wnar S
Set Re01 | 39888 11993 £ 8 LK
Eront o
Filter Daze | 1‘;" ?9 At
Rear 18 .
g | Frer | D29 | 198 | La |4 -
il | o IERTLLTE G000 M
ORMNG | megp | 257 .
Set ' o 3420 . 38160 - 3434
BG Filter NIA
e"i . e°‘ gs’ ! $
Technician Signature: Qg el Date: W 4 § a’z—ff_?”?

Control No. P-SEDT-0001 iié{ﬂ?i?ﬁl’{i’ BPare: 0171272016 Paged of 4
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OMA-Test Laboratorias, ng. ASTM E2780Wood Heater Run Sheets
Chent:Valley Comfort Systems, Ing, Project Number {42WEDISE
Model20.2 Series Tracking Number: 2283

Run Number 2
Date: 8123117

Test Crew d, Kravite

OMNI Equipment 1D numbers 464410132 576 318 422 419 371 372 432 206-TH8 667 413 592

ASTM E2515 Lab Sheet

Weighing | Weighing | Weighing | Weighing | Weighing
#1 #2 #3 #4 #5
Date/Time; Date/Time: DateTime: Date/Ti ame DateTime:
AssembledBy: | % {%5 il / Ly éf% li Qé;;}ﬁ Al
RIH % R Y% Rt Y N BiH %
A. Kravitz 4% 4.8 1 % el -y
Temp Temp: Temg: Temp: Temp
4.3 gl s Ll 13
200 mu Audlt | 200 mgAudit 1 200 moAudt | 200 medudit | 200 ma Audit
Date/Time in Dessicator: Sa.1 Soa b sad, ! Wik
Y, 2 aAugt 2gAudi inhude 2o Audic Zghudt
Y2 laag.y laa08 | ey | l4sda | ¢
PPy I TN W TCEYNE G BT ] e a Ak
{48479 ﬁmm A4 g i
Tinitials: otk Initials; Initials; 1 jnitigls
4| Al s |4 | 4
Train | Element D # Tare {myg) m::;g;ﬂ “;ﬁig?’ v?ﬁig;“ “?ﬁ:g;’t fo;:g;'t
Front ‘ )
Fik’{Ef D231 12?»5 [15;2' 1};;’ ﬁ .
Rear
A Fiter | YA
{First
Hour) Probe NIA
O-Ring
Sot NIA
Front ,
Filter D232 122.0 11§ 11,2 -
A Rear ;
(Rewa | Fiter | P#? 2 het .3 -
) Probe | 27 1142749 Duyqu g twanda | ~
O-Ring . . _
Set | RSO3 32985 loagu | %803 | o~ |%ag | Zzaek
Front
Fiter | D234 | 1218 1y 1 03Y | na
Rear
g | Fier | P8 W2 4 to | -
Probe 28 114278.9 g iy :;.:?qi"‘s’% Rggy 2:«3,5’@ s
O-Hing ‘ o , « - a
Sot K504 3334&@ 3’2 % “?2 ‘%% z ?‘}& pe ?}%3“}?@ %%gwgwé
BG Eilter NS,
»!4/1’ iy £
Technician Signature: . é Date: 417

e o
Comtral No, P-SFDT-0001, Effe é;rm{, Dgre: DI/ 1272006 Page 4 of' 4
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Ofdnil-Test Laboratories, inc,

ASTM E2780Wood Heater Run Sheets
Client:Valley Comfort Systems, Inc, Project Number 142WSB13E

Model 20.2 Serles Tracking Number 22583
Test Crew &, Kravilz

OMMN! Equipment 1D numbers:464.410.132,576,318,432.419,371,372.432 296-T55 567 413 592

Run Number 3
Date: 812317

ASTM E2515 Lab Sheet
Weighing | Weighing | Welghing | Weighing | Weighing
#1 2 #3 #4 #5
DateTime; Bate/tims, DatelTime Baote/Timwe. | DatelMime:
Assembled By: ¢yl 1 dhilig Y47 L dn i
BHY% BH % B H 5 R S
A. Kravitz (.4 4.1 i 111 (4
Temm Temp: Temp; Temp: Temm
Te-l 10 1.0 241 | 13
200mododt | 200 maAudE | 200 maAudl | 208 mE Addi I 200 ma Audit
Date/Time in Dessicator: S, | qos b Cod, 1 Jqf{f% M
I o 2g Al 2.0 Al za Al 2abult 21 Al
$24n bady | laaed | gy | Jaga | ety
100 g Audit 100 g A 1608 Audit 108 i Andit 308 g Ay
{48474 M4 i
Inftials: initia Initials: initials:
A’i ?}Q u,.'v o yé:,?w
- o . Weight Weight Weight Weight Weight
Train | Element b# Tare {mg) (mg) (ma) {mg) (ma) {mg)
Eront ' a X _
Fiter | D236 1 181 1t | A | by
Rear N
{Fﬁfy Filter NIA
Hows | Probe | NIA
O-Ring
Set NIA o
Front ‘ ~
Fier | D237 | 1228 13 ] a4 |1asy
A Rear ‘ ‘ \
(Romor- | Fiter | D28 | 1214 |43 | ya.d -
nder} - ne ; _ . L
Probe | 30 | 1143305 | 1ys3,d |ugsydf]
ORIng | reos | 33379 | - Vi N ,
Set ISEINE L - WMl 1340
Fromt ‘ i '
Fitr | D239 | 1201 | .. 1207 o
Rear ‘
g |fiter | 9240 | 120 Inpve AL -
Probe 3 ?14369:& ifi{'\égg{'a? iiqgé%? -
O-Ring ' ; bt
Set | NS08 | 4198BB ) wirs l4itdas = 4o | 910
BG Filter NiA
rei ,/‘f f;f ;
, 7 ../C ;’; ,s'/;a I - f
Technician Signature:___ /M Jf’? L £ Date: 1 g {%fg i
é}/ 3 -
Comtral No, P-SFDT-000, E%}%’:‘CI&"V‘E? Date: 0171272016 Page 4 of 4
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NG Test Laboradories, inc

Model: 20.2 Serles

Test Crew A, Kravitz

Tracking Number 2253

ASTM E2780Wood Heater Run Sheets
ClientValley Comfort Systems, Inc, Project Number 142WSO13E

Run Mumber 4

Date: 824117

OMNI Equipment 1D numbers: 464 410 132 576 218432 418 371 372,432 286-T55 687 413 592

ASTM E2515 Lab Sheet

Weighing | Weighing | Weighing | Weighing | Weighing
#1 #2 #3 #4 #5
DatelTime: BatefTims. | Date{Time Daetime. | DaleTime
Assembled By: Siulm LAhln Okl XML 00l e
Rif % 1t %; R % RiH % RIH %
A. Kravitz (.4 . ke ¥ 1L iy
Temp, Temp, Temp Jemp: Temp:
-4 ] 15 1.0 A4 L 113
N ma AUt | 200 mgAudih 200 mp Audl ;”‘tgckmﬁ,nﬂmfél T&,;sgézr 200 mag Aulity
DatefTime in Dessicator; 500, 1 sos. 0 s, o
f 28 At 2 g AU 2ghugh 2858
V04f laaty | laasd | (q44.¥ R
160 g Audit; 3 m&gﬁ 108 g Augt 300 g Aught
fasaly | aana | W4 W4
Initigls: inibals, Imifials: fmitials:
/«{ »{% &L
. 1 , Weight Weight Weight Weight
T Element # | Tareim . .
rain | Elem aemg) | mg) | (mg) | (mg) (mg)
Front o ,
Fiter | D#T L 1203 | s lhel | e 7
Rear ,
A Filter NIA
{First
Hiur} Probe NIA
ORing |
Set NIA
Front
Fiter | D242 | 1222 1193, | 1234 -
A Rear . .
(romei | Figter | P23 1 1221 e ing -
“) | Probe | 32 | 1147424 ||y | yeend | -
O-Ring o }
Set | ROO7 | B4 gl W60 1~ | lmdo | i
Front
Fiter | D244« 1203 | vy o |23 -
Rear s - ; .
B Fiter | D245 | 1227 | g | -
Probe 35 43270 1A (g 4717, 0 -
O-Ring ‘ : “ v '
Gag | RSO8 | 90B0 taygey [l | 23084 | 11040
BG Fiter NI
7 ,
U foll {1 s
Technician Signature: . " Date: CRICoT
,fﬁi‘r/f’ A HE K o
o T L i e * )
Contrel No, P-SFDT-0001 4 Bffective Date: Q17122016 Page 4 of 4
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OMNI-Test Laboratories, Inc.

Client:Valley Comfort Systems, Inc. Project Number:142WS013E

ASTM E2780Wood Heater Run Sheets

Model:20.2 Series

Test Crew:A. Kravitz

Run Number: 5

Tracking Number:2253

Date: 8/25/17

OMNI Equipment ID numbers:464,410,132,576,318,432.419,371,372,432,296-155,567,413,592

Assembled By:

A. Kravitz

Date/Time in Dessicator:

ASTM E2515 Lab Sheet

#1

| Weighing
#5

Date

Time: |

k L3

Date/Time:

AL
mg

Train

ID #

D246

N/A

(First
Hour)

N/A

N/A

D247

(Remai- |

D248

nder)

36

R509

D249

D250

37

R510

BG

N/A

Technician Signature:

Control No. P-SFDT-0001,

fective Date; 01/12/2016

Page 4 of 4
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ASTH &3?36\&50‘36 Haafm mm Shonts

Agpembled Byt
A et

Bteftime i Dessiontorn
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OMNi-Test Laboratories, e,  ASTM E2780 Wood Heater Ryn Sheets
Client: Valley Comfort Systems, Inc. Project Number: 142w501|& Run Number:_#~
Model: 20.2.8erles Tracking Number:__2253 Date; z{&"g{&

Test Crew: B, Davis
OMNI Equipment ID numbers: 464 410,132 578.318.432.419.371,372,432,296-T55. 867 413,592

ASTM E2515 Lab Sheet

Weighing | Welghing | Weighing | Welghing | Welghing
#1 #2 #3 . # #5
Date/Time: DatefTime: - | Date/Time. QM ‘1 DatefTims:
Assembled By: oA R AR : Y/
RH%: | BH% RH% | RH% | RH%
B Vs 20.2 e ¥ 113 .
Temp: - Temp: - Temp: - Temp ' Temp:
A ¥
200 mg Audit, 7. -200 mgaudlt B 20 it: ‘200 mgAudit 200 mg Audit:
Date/Time In Dessicator: 0.2 | OQlaw | poaw |
2.9 Aud ) 2gAudit_:_ 219 Audi: ZgA.ggli: ’ 2.0 Audit.
/iy €530 [ 929 | .599v | [ 1m -
100 g Audit, | 1000 Audit 100 g Audit .190 Q’AudiF 100 g Audit
9979 98I 12T o
Initials: : Ini’tials;-»' Initials; - Initials: Initials:
A | ope ] Ha R
o | g e o | Weight | Weight | Weight Weight | Welght
Train Elgmgnft _ iD# | Tare(mg) (mg) (mg) - | _(mg) Cimg) | (mg)
Front — S — =
Fiter | D26F| tdre | 1247 | 14§ - F
" Rear - B
A | Fiter
{First - -
How) | Probe
Q-Ring
_Set R
“Front | Daye | MY T
CFiter | Dag?| 9 | a3y | 293y }
(Remai- | Filter | PAGY | /A% | 1419 Ay b
o) | probe | gy | pvaokd | ywamgl pvame]
.0-Ring o A R TN
set | Rs15| v ? Y | 3k | aa?
~Front SR L e
Fiter | Dad¥ | H%3? 121.0 il
g | Fiter |P232 | Jap | g3 | (21F
_ Set | RS, | 32965 | 329.% | 3%y | 3296 17
BG | Fiter | o .
Technician Signature:_Z2 £l Date:_%/%,/72~
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 4 of 4
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Tare Sheet: [check one)

Pregared By: &

Probes

Balange D E L%

AFmim Filters
Thermohygrometer ID# RA S,

100mm Filters

Audit Weight 1D #/Mass;

O-Ring Pair__sv"

BT 8y

Placed in
Dessicator.:

Date; &f}gfe%%

Time! i T

[/ Jges i

Date: ¥roda
RHY: f&y
TEEy: _Rhg

Time

iD#

aaaie: [ 3317

L5l

Date: __§/m/7?
Time: ___jf@ier
RE % fu )
TEF): __#3a
susit: _1. 957§

Dater &4
Titng:  L¥36
RH%: _ 2.2
TIFL R

audiy 4 3995

Date:
Tirne:
RH %:
TiFL:

Auaddits

Date Used

Project Number

Run Mo

JIys o

32 53 K1

. ey

| 8fnin

3

OL™SORE

{

Lous

32956

Aoy

t/as/ty

33387

i

g

_33RES

 R3oxg

334 Y g

b

&i L

Jlots”

3307 ¢

SO R

saslz |

Yriv 2

“133 Y

Cwgrpea ot e

e RO S B P B B e e

LIy

"‘;"fm;’,&

23.?5*{" Y

s g
g/28/717

3«‘;5?’%,}

3339

sy

3344 3

33223

d

Leysy e

Final Technicigh Signatiret

iryikeals:

Initlals: /D«

initials: A e

Initials;

F e

LT g

Bt

Control Mo, PSSFDP-0D02Z.xis, Effective date: 2/1/2017

Evaluator sighature;

oy
™ "~ o ar,
o -

@,/" e ,w'"':;"’
e T
P I4

o
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Tare Shest: {check one)

Prepared By

Probes !// -

Balance 1D L3 F

47ram Filters
Thermehygrometer D4

100mm Filters

5% P

G-Ring Pair

Audit Weight ID #/Mass:

2 ¥4

100 0

e

Placed in

Déssicator

Bate: nﬁgﬁii%im

Tine; 5‘%‘ b

Dats: % ﬂjﬁ?_ﬁ

RH%: #1986

TR _gddf

1223

Audits 99 P5507

Time: /2% 7 :

Dater 50w

Time: /Ay
RH: __ S S
TR ke
rudi. T2 F9A%

Date: ﬁ;ﬁgzgjﬁ%

Time: 036

RH % 142
TR M
Audiy, _TF e

Date: & 5}" 153

Thmes

TOFy A2

sudi; ?F. 9923

Date Lised

Project Number

Rurr Mo,

b oo &

oo g

0 ppusane

I35 3

1IN 2 Y

& e
’!

5!33 !

(

Sk

§i9330.y

H‘{Bfwé’”

-y

L Y 31}0 ol :

ff‘f.%é’? o

I

[ 2 e

L Y326 9

thefy |

LY Sy

f“f??*s ?‘ v

&fzyfgy

Jovess |

a’f‘:“?’&» g

JiSish Y

Pisf o 3

HFee. ¥ o

e

D hipelps N

Jiyrony

f;‘?"ﬁé?i

y F i
g/28/717

e

firevds

preva

[ ¥ ¥

Jl&”‘f&a E
eS|

e ig?« ?*{:ﬁ 3‘?,:::_’1,{

pik ?ag.g

LI vog, >

ORI RLY

nitials:

Initials:

392

o

Initials:

b

Inftials:

]
Final Technician Sighature: w -

Contral Mo, PSFDP-000 2.5, Effective dater 2/1/2017

Date:

Evaluator signature:; g:v/’

/ﬁ

,fi,_

/‘"

/&of’:ﬂ'ﬂ""
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ED_005996_00000492-00147



Tare Sheet: Probes____ 47mm Filters _zf_f' " 100mm Filters_ = O-Ring Pair___

Date/time Placed in Deossicator: g:f iRl #us

Prepared By:

S. Bk,

183 fue
Analyticel Balance 1D #: ubdd é’?"?

Thermohygrometer [ #;

R

Audit Weight 1D 8/ M\ass:

27834 ~ [ Letiwg

Date: ByrFAH Date: 5/4/¢ F Date: Date:
Time: &9 3 Timie: @930 Time: Time:
Dy RH%: g RH % #a% RH %i: RH % Date Used Project Number Run No.
TUF); Ride TOFE 3y T(°fh TIF):
Auditt Jo08 Audit: ¢ oy At Aartit:
Daag Ues" 195 1227

3.2
Final Techniciar Signature; A 4 )

Control No, P-SFOP-0001.xds, Effoctive date: 9/9/2015

,,,,,
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Tare Sheet: (check one}
5,

Propared By:

B

Probes
falance 1D

L

47mim Filters /
Thermobyeromester 1D i

100mm Filters

592

O-Ring Pair
Audit Welght 10 #/Mass

2858 [ dovwa

Placedin
Dessicgtor:
Date: ﬁf'f& ;i i

Time: ]934

D

Dater &4 1:.»_”1 T

Time: 0953+
RM % M
TUF: _de s
Audits _ |, Jow

Date: _ &/ n /0
Time: \53“’32

RH %
TR Bl
Audit: _gx Zeoeed

Bate:

Time:

R %

T{°Fk:
Ayt

Batss
Time:
RH2%:

T{°F:
Audie

Date Used

Project Number Rur No.

_éagkf?

fa% 1

123

pods

. ..

shsip |

O OI3E
il ne

2244

lie o

g

[ 2250

Laves .

[ 195

Cipmap ol

V5

IZIEN

iA5 F

Daga

MR e

D2ss

219

1249

Cry

D2gs

1224

122

s e

ey

DE5Y

|22

iy

Conss b

159

/223

1423

AL

s L

e |

f;?j,?

HE R

T me s

BT R S o B

IAL G

ff.’f 3

L

Cpkpy

initials:

i

initials:

Hinitials:

initiais:

P
s -~ -
Final Technician Signature: ,w el

Contral Mo, 2-5FDP-0002 sy, Effsctive dats: 27172017

Date:

kv

sluator signature:
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Probes

47mm Filters vf/

Tare Sheet: (check one) 100mm Filters____ O-Ring Pair____
Prepared By: 5, Bubhan, Balance ID#: 3% Thermohygrometer D& 592 Audit Weight [D #/Mass: 28245 [ D'W'hﬁ_
Placed in Date: __ &/S/F Date: %5%4@ Date: _$//3//% Date:
Dessicator: Time: __ 023Y Time: __ 5934 Time: _&kif Time:
Date: _H/10 {2} RH %: (0.5 RH%: Jo s RH%: /2.2 RH %: Date Used Project Number Run No.
Timezm TIF):  #Hé T{F): _ #2.¥ TER): 2458 T{°F):
ID# Audit: Q. 2cof Audit: _g. Qo0 Audit: ©- 2o/ Audit:
Drel A 1216 8/28/17 | 0142WSO013E 7
Dabd ey 19
paca /2e.3 1203
Dave i22.3 22y
P23\ 135 1193 _
D}'—Pl a0 1220 ¥ Y ¥
Na.%% } 21 ¥ ETA] -39 1% ClNA B0 & {
% L /123 X mn i :
Dars 122.3 122y |
DrxL 1216 4216 2l N
DY 19y LY v |
D233 AL L g §-30-1F 2.
D219 122.F 122.8
- Dage N7 SR R 7 SRl SV
Pasl 1226 1227
D233 1§.7 4. §-301% 3
D255 120y 149,2
Dast 2y |y ] Voo il
initials: @& - |Initialss A< Initials:  fg Initials: P J:»fj;;;fwf

Final Technician Signature: t@{:l:—-

Control No. P-SFDP-0002.xls, Effective date: 2/1/2017

Date: %‘/ﬁ’?’/ £

-~ S
Evaluator signature:=__ ¢
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

CALIBRATIONS

Equipment used for Methods EPA 28R, ASTM E2515, ASTM E2780

ID# Lab Name/Purpese Log Name Attachment Type
132 10 1b Weight Stanley Tape Measure Calibration Log
296-T55 Tape Measure Weight Standard, 10 1b. Calibration Log

318 Digital thermometer Fluke 5211 Calibration Log

371 Sample Box / Dry Gas Apex _Automated Emissions Calibration Log
Meter Sampling Box

379 Sample Box / Dry Gas Apex Automated Emissions Calibration Log
Meter Sampling Box

410 Microtector Dwyer Microtector Calibration Certificate

413  Dry Gas Meter Dry Gas Meter with Digital Calibration Log

Readout

419 Combustion Gas Infrared Gas Analyzer N/A - See Test Run Notes
Analyzer
Moisture Meter Delmhorst Moisture Content o

432 Calibrator Calibrator Calibration Log

464 Data Logging System NI Fieldpoint Rail & Software N/A —see 371 & 372

559 Vaneometer Dwyer Vaneometer Equipment Record

567 Stopwatch Robic Stopwatch SC-606W Calibration Log

576 Caliper, 67 6" Dial Caliper Calibration Certificate

Omega Digital oy
592 Thermohygrometer Thermohysrometer Calibration Log

OMNI-Test Laboratories, Inc.

Page 151 of 191
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OMNT Enw‘ronpzenta? Services, Inc,
OMNLTest Laboratories, Inc.

SCALE WEIGHT CALIBRATION DATA SHEET

Weight to be calibrated: [ 1

ID Number: [32-

Standard Calibration Weight: i) b

ID Number: 155

Scale Used: __M7w - 6ok

ID Number: ___ 393

Date: Zfqu 3 By: /4 l{ stz

Standard Weight (A) Weight Verified (B) Difference % Error

{Lb.) (Lb.) {(A-B)
100 .9 0.9 Z

"Acceptable tolerance is 1%.

This calibration is traceable to NIST using calibrated standard weights.

Technician signature:

A

{19013

“

Conirol No. C-SFU-0002 doc, Effeciive date: 05/07/2008

y@ Date:

Page I of 1
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Certificate of Calibration

Certificate Number;

543402

Omnl-Test Laboratories
13327 NE Alrport Way
Paortland, OR 97230

Property #:
User;
Department:
wake:
Modek:
Seriat #:
Deseription:

Procedure:
Accuracy;

Remarks:

OMNI-00283A

/A

/A

Trosmner Inc
img-100g {(Class F}
47883

Mass Sek, 21 Po.
Do 50606901

Clasas F

PO OTL-13-831
Ocder Date: 09/27/2013

Authorized By: N/A

Calibrated on:
*Reeommended Due:
E:wimnmcnt:

As Received:

As Retwmned:

Action Taken:
Technictan:

JJ Calibrations, Inc.
7007 SE Lake Rd

Porttand, OR 97267-2105

Phone 503.786,3005

FAX 503.786.2994

* Any number of factors may cause the calibration liem to drift out of calibration before the recommended interval has expived
Changed aset Exrom a Class 4 to a Class F per Jeremy Clark.
Recelved migsing ig welght.
Refer to attachment for measurement results,

Sid 1D Manufaclurer Mods!

4323 Bartorius 44

47%A Bartorius HC2108

503A ERice Lake img-200g {Class O}
723A Rice Lake lmg-200y {Class Q)

Standards Used
Nomen i
Microbalance §5,1g
Scale, 210g
Mass Set
Mass Set

g723.01
Calibration
10/08/2013
10/08/2018
2H°C 4§ %R
Cther - Ses Remarks
wWithin Tolerance
Calibrated
34
Due Pate Trace iD
03/11/2014 S17747
02/22/2014 BLTISS
12/07/2013 517746
09/05/2014 540048

J} Calibrations, Ine. certifies that this instrament bas been cabibrated in accordance with the Jf Calibrations Quality Assurance Manual with the stated procedure using
standards that are traceable to the National Institute of Standards and Technology (NIST), or other National dMeasurement Institules (NMI's), or by using natusal
physical constants, infrinsic standards or mtio calibration techiniquees. The quality system and this certificate are in compliance with ANSYNCSI, Z2540-1-1994,
ISOVIEC 17025-2005%, 18O 16012-1, the 150 9000 family and Q8 5000, The expanded uncerfsinties of measurements for this calibration ace based upon 95%
{2 signa) confidence limits. Unless otherwise stated, a test accuracy ratio (TAR) of 4:1, if achievable, is maintained. The results reported herein apply ouly to the
calibmation of {he fiem deseribed ebove. This repost may not be eproduced, except in full, without prior written consent of JJ Calibrations, Inc.
3} Calibrations, Inc. quality system has been asscssed and accredited to ISOEC 17025:2005.

el

Reviewer

p—— 3

Ceriificate: 543402

Issued 16/11/2043

Revi#tid

Q%3

Inspector

Page 1 of 1
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OMNI! Environmental Services, Inc.
OMNI-Test Laboratories, inc.

Tape Measure Calibration Log
Place the calibrated 12" ruler under the tape measure and verify that each 2" (ie. 1.5", 27, 2.5") between 0 and 36" is within 1/8".

Calibraked Using  OMvE-00281
Tape Measure Number|

- Description Cal Dates Technician Initials
OMAE. 002% - T55 DCewnlt ' Tape Measure 12/02/l yi 74
omut-go2of - T56 Dewnlt 25' Fiape Measvrr 2/r2fte A
oML 002 %~ T ST DewialF 25 7'9-5.-. Measwes 7YV e
Control No. C-SFY-0002.doc, Effective date: 05/07/2008 Page 1 of 1
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OMNI Environmental Services, Inc.

OMNI-Test Labaratories, Tnc.

Date: lf/ts(/ 14

Thermocouple Readout Calibration Log

OMNI Meter Identification Number: OMNI- oo 319

Technician:

Meter Response Acceptable?
0 200 400 600 800 1000 [ITHIES ST
: % 3EF* + 6EF + 9EF + 12EF + 15EF Yes No
n ﬁ?/aq OMaJT - 0013 D.2, 200.0 | Hoo.l £co. | Feo. | { ool -
re' wfy” - 2-3 | 2e0.0 | 4op.} éoo.} | goo.! 1 600 T
i a_/;! 15 |OMNT -~ oo®3 3 —ad. | 139.94 11499 £94.9 Foo.2 jaoe el
ra ’?’3‘!;5' QMpIT ~ecz22 T - o1 199.9 Haoo. o 600, Fon, | oo { all
ri |31 | omwr- 0r3 ) 0.3 A00.f | woo-2 600-2, ev. ! tooy tll
T | ¥/ | 0MwE-gu3 TS 0.l 9001 Ho0. { L00.-3 yoo-y | ool e
T 3/9/r¥ | Omwr-00333 -2y (P IFLS | SRS 7925 | 9923 il
TL 5/frt | omnr-o03 3 -] t3rs” | Sy | s 29y, | 7583 -
*Note: Acceptance Criteria are based on EPA Method 2 Section 4.3 (1.5% agreement of readings)
Technician signature: ﬁ Q,/’-“ Date: "!'A s hu
Comirol No. C-SFL-0003.doc, Effective date: 05/07/2008 % Pagel of I
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DMMNI-Test Loboratories, inc.

Thermal Metering System Calibration

Y Factor
Previous Calibration Comparision
Acceptable
Manufacturer: Apex Diate 171872017 | Deviation (5%) | Deviation
Model: XC-60-EP -~ - lyFactor 1.001 0.05005 ~ 4.002
Serial Number: 0702003 Acceptance Acceptable
OMNI Teacking No.:  OMNI-00371
Calibrated Orifice: ["ltes Carrent Calibration
Acceptable y Deviation 0.020
Orifice
Avernge Gas Meter y Meter
Factor dH@ Maximom y Deviation 0.005
1.603 N/A Acceptable dH@ Deviation NiA
Calibration Date; 07/20/17 Maximun dHE) Deviation MN/A
Calibrated by: B. Davis Acceptance | Acceptable
Calibration Frequency: 6 months
Next Calibration Due:  1/20/2018
Instrument Range: 1.000 ¢fm
Standard Temp.: 68 oF Reference Standard *
Standard Press.: 26.92 "Hg Standard {Model Standard Test Meter
Barometric Press., Ph: 30 2 "Hg Calibrator {S/N OMNI-00001
Signature/Date: 72172017 Calib. Date 27-0ct-16
ib. Val 982 fi
%{ ” 1 ¥ Calib. Value 0.9823 v factor (ref)
Calibration Parameters Run 1 Run2 Run 3
Reference Meter Pressure ("H20), Pr 0.00 5
DOM Pregsurs ("H20), Pd 3.29
Initial Reference Meter 324.4
Final Reference Meter 829.6
Initial DGM 0
Final DGM 5.069
Temp. Ref. Meter {°F), Tr 69.0
Temperature DGM (°F), Td 73.0
Time (min} 26,0
Net Volume Ref, Meter, Vr 5,200
Net Volume DGM, Vd 5.069
0.005
I
Onﬁce dH@ Devmtmn {from avg.) N/A

where:
1. Dewiation = |[Average value for all runs - current run value}
** 2 y="TVrx (y factor (e=£)) x (Po + (Pr/ 13.6)) x (Td + 460) ¥ [Vd x (Pb + (Pd / 13.6)) x {Tr + 460)]
** 3 dH@ =0.0317 x Bd / (Pb {Td + 460} x [ {Tr + 460) x time) / Ve ]2

* Reference calibration is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272, or NIST traceable laboratory
** Eguations come from EPA Method 5
The ungertainty of measurement is 0.14 f3min. This is based on the refarence standard having a TAR {Test Accuracy Ratio) of at lzast 4:.1.

Cantrol No. C-558-0005, Effective Date: 7/7/2041
Page 156 of 191
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OMNI-Test Laboratories, Inc.

Temperature Calibration
EPA Method 28R, ASTM 2515
. ' ] EQUIPMENT
BoOTH: TEMPERATURE MonNITOR TYPE: NUMBER:
E1 National Instruments Logger 00371, 00372
ReFErRENCE METER EQuUIPMENT NUMBER: 00373 | Calibration Due Date: 8/02/17
. . AMBIENT BAROMETRIC
CALIBRATION PERFORMED BY: DATE: TEMPERATURE PRESSURE:
B. Davis 7124117 68 30.02
input
Temperature .
Ambient |\ ter A | Meter B | Filter A | Filter B FB
(F) Tunnel Interior
0 g & & &z Z & &
100 99 /00 /00 160 100 00 | o0
300 291 | 300 299 299 | 300 | 300 | 300
500 Y79 Y99 o979 499 500 S0 | SO0
700 £99 699 699 699 699 oo 700
1000 9299 | 999 999 999 | 797 | 1002 | 000
FB FB FB | FB | Imp |lmp| Cat
nput (F) | FBTOP | Bottom | Back | Left |Right| A | B Stack
0 g 4 g |\ g | & |\ p | S| F| o
100 /00 /00 | 100 | /00 o Lo |00 39 | 100
300 300 300 | 300 1300 |3o0 | 299 |300 | 299 | 300
500 SO0 Soo So0 | soo |soo | 49% | see | Y99 | swo
700 00 7o | o |peo | 2eo | 69| Foo| 697 | PO
1000 (000 | 1000 | (000 | to00 | fov0 | 199 | 999] 799 | s00
1500 _ 9

Aoot 199%

Technician signature: %L m: Date: __7/24/17

Reviewed By: Date: g}zf [[Lel*

Control No. C-SFK-0004.doc, Effective date: 05/07/2008 Page 1 of
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OMNI-Test Laboratories, Inc.

DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA SHEET

Instrument to be calibrated: Pressure Transducer

Maximum Range; _0-2" WC ID Number: _OMNI-00371

Calibration Instrument: Digital Manometer D Number: OMNI-00633

Date: 7/24/17 By: __ B. Davig

This form is to be used only in conjunction with Standard Procedure C-SPC.,

Range of Digital Pressure Gauge Difference % Error of
Calibration Point | Manometer Response {input - Full Span’
("WC} Input {"WC) Response)
{"WC})
710
0-20 ”EON_‘ag‘fange -0.035 20,028 0.007 0.35
20-40% Max. Range
04-0.8 -0.583 -0.577 0.006 0.30
B0ne
40 Gog’aM_aq"_ zRa“ge -1.003 -0.998 0.005 0.25
=Tel:
60-80 fzm_a‘f' eRange 11358 -1.352 0.006 0.30
80-100% Max. Range
16-20 -1.876 -1.871 0.005 0.25

*Acceptable tolerance is 4%.

The uncertainty of measurement is £0.4" WC. This is based on the reference standard having a TAR (Test
Accuracy Ratfio) of at least 4.1.

Technician signature: Date; 08/03/17

Date: 2@/&{/2 oIt

Reviewed by:

Conirol No. C-SFAR-0001, Effective dee: [2/22015 Page 1 of |
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OMMNI-Test Laborataries, Inc.

Thermal Metering System Calibration

Y Factor
Previous Calibration Comparision
Acceptable
Manufacturer: Apex Date 1/18/2017 | Deviation (3%} | Deviation
Model: XC-60-EP y Factor 0.993 0.04965 0.004
Serial Number: 0702004 Acceptance Acceptable
OMMNI Tracking No.:  OMNI-00372
Calibrated Orifice: [res Carrent Calibration
Acceptable y Deviation 0.020

Average Gas Meter y

Factor Maximum y Deviation 0.005

6.997 Acceptable dH@ Deviation N/A
Calibration Date: 072117 Maximum dH@ Deviation N/A
Calibrated by: B. Davis Acceptance | Acceptable
Calibration Frequency: 6 months
Next Calibration Due:  1/21/2018
Instrument Range: 1.000 cfin
Seandard Temp.: 68 oF Reference Standard ®
Standerd Press.: 20.92 "Hg Stendard  {Model Standard Test Meter
Baromefric Press., P 30.2 "Hg Calibrator |S/N OMNI-00001
Signature/Date: - 7/21/2017 Calib. Date 27-0ct-16

Calib, Value 0.0823 y factor (ref)
&/ {21F

Calibration Parameters Rum t Run2 Rum 3
Reference Meter Pressure ("H20), Pr 0.00 .00 g.00
DGM Pressure ("H20), Pd 2.00 1.30 .80
Tnitial Reference Meter 856.9 864 8707
Final Reference Meter 863.9 870.6 877.902
Initial DGM g 0 {
Final DGM 6.53 6.564 7233
Temp. Ref. Meter (°F), Tt 78.2 79.1 79.0
Temperature DGM (°F), Td 85.0 87.0 38.0
Time {min) 38.5 46.0 60.0
Net Volume Ref. Meter, Vr 7.000 6.600 7.202

whers:

1. Deviation = jAverage value for all nms - current run value]
* 2, y=[Vrx{y factor (ref)) x (Pb + (Pr/ 13.6)) x (Td + 460) I/ [Vd x (Pb + (Pd / 13.6)) x (Tr + 460)]
# 3. dH@ = 0.0317 x Pd / (Pb (Td + 460)) x [ (Tr + 460) x time) / Vr 12

* Reference calibration is traceable to NIST through NIST Test # 40674, Kimbls ASTM E1272, or NIST traccable laboratory
** Equetions come from EPA Method 3
The uncertainty of measurement is £0.14 A%min. This is based on the reference slandard having a TAR {Test Accuracy Retio) of at least 4:1.

Controf No. C-5SB-0005, Effective Daie: 7/7/2011
Page 159 of 191
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OMNI-Test Laboraiories, Inc.

Temperature Calibration
EPA Method 28R, ASTM 2515
] ' . EQUIPMENT
BOOTH: TEMPERATURE MONITOR TYPE: NUMBER:
E1 National Instruments Logger 00371, 00372
REFERENCE METER EQUIPMENT NUMBER: 00373 | Calibration Due Date: 8/02/17
. ) AMBIENT BAROMETRIC
CALIBRATION PERFORMED BY: DATE: TEMPERATURE: PRESSURE:
B. Davis 7:’_24!17 g8 30.02
Input
Temperature Ambient
Meter A| MeterB Filter A | FilterB FB
(F) Tunnel Interior
0 & & a g & 7.4 z
100 A /00 (00 160 100 (60 | joo
300 299 300 299 279 | 3Joo Jog | 300
500 Y¥9 499 499 499 S00 So | 00
700 699 699 Akl 699 629 0 | oo
1000 999 999 999 999 999 7008 000
FB FB FB FB | Imp |Imp | Cat
Input(F) | FBTop | g yom | Back | Left |Right| A | B Stack
9 Z 4 g |\ #2112 | p|& P &
100 /00 too | 100 | 00 | o |00 too| 39 | t00
300 300 300 | doe | 300 1300 | 299 300 | 299 | ace
500 S00 soo | soo |soo |svo | 49%|seo | 99| s
700 00 to | Fou | e | 200 | 699 | P 699 | 1@
1000 {000 1000 | /000 | fooo | toop | 799 | 792|999 | /w0
1500 ' _ 999
Avo0 : 179%
Technician signature: ¢ Date: __7/24/17
Reviewed By: __ o2 Date; gf [ fLel%k
Contirol No. C-SFEK-0004.doc, Effective date: 05/07/2008 Page ) of ]
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OMNI-Test Laboratories, Inc.

DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA SHEET

instrument to be calibrated: Pressure Transducer

Meaximum Range: _0-2" WC 1D Number; OMNI-00372

Calibration Instrument: Digital Manometer ID Number. _OMNI-00833

Date: 7/24/17 By: __B. Davis

This form is to be used only in conjunction with Standard Procedure C-SPC.

Range of Digital Pressure Gauge Difference % Error of
Calibration Point | Manometer Response {Input - Full Span’
("WC) Input {"WC} - Response)
("WC)
0-20% Max. Range
0-0.4 0.340 0.340 ¢ 0
20-40% Max. Range
0.4-08 0.569 0.569 ¢ ¢
40'60?8“"_3;" ZRa”ge 0.982 0.985 0.003 0.15
60-80% Max. Range
1218 1.168 1.168 0 0
. )
B0-100% Max Range [ 1930 1934 0.003 0.15

*Acceptable tolerance is 4%.

The uncertainty of measurement is £0.4” WC. This is based on the reference standard having a TAR (Test
Accuracy Ratio) of at least 4:1.

Technician signature: Date: 08/03/17

Reviewed by: % : ' Date: j/ ?‘/Zﬂ’ s

Control No. C-SFAK-0001, Effective date: 12/22015 Page 1 of |

Page 161 of 191
ED_005996_00000492-00161



JJ Calibrations, Inc.
F007 SE Lake Rd

Portland, OR 97267-2105
Phone 503.786.3005
FAX 503.786.2994

Certificate of Calibration
Certificate Number: 629694

Omni-Test Laboratories

13327 NE Airport Way
Portland, OR 97230 FO: 160099 e |
Order Date: 08/18/2016 0723.01
Authorized By: N/A Calibration
Property #: OMNI-00410 Calibmted on: 08/29/2016
User: N/A *Recommended Due: 08/29/2017
Department: N/A Envionment:  19°C 80 % RH
Make: Dwyer * AsReceived Other - See Remarks
Model: 1430 * AsRetumed: Limited
Serial #. OMNI-00410 Action Taken: Calibrated
Deseription: Microtector Technician: 34

Procedure: 500808

Accuracy: 0, 00025% WC
Rematks: ¥ Many factors may canss the unit to deift out of calibration before the recommended due date. Any reported emor is the absolues value between the reference and the unit.
Uncertaintiss mchude the effects of the unit,

Calibrated micromater head only per Bruce Davis.

rimited Calibration - Calibrated micrometer head only.

Standards Used
Std D Manufachirer Madal Nomenclature Due Datg Trace D
5412 gelect ESPFEDZ 8 Pisce Gage Block Set 11/24/2016 807288
Patameter Measurement Data
Measurement Description Rangs Unit UUT Uncertainty
Before/After Reference Min Max *Error Aceredited = "
Length
Inch a.1200 0.129 0.131 0.000 0.130Inch  11E-02 v
e e 63850 0384 7 0.3866 goon ~ T T T T T 0.385Inch  1.1E-03 v
e [ o.8150 0814 7 0816 apoc " T T T T T 0.618Inch  11ED3
N - g.8700 0868 0871 gogt T T T T T T T 0.871Inch ~1.1E-03V
I O iop000 0889 1000 7777 goor - T T T T T T 1.001Inch” ~1.1E-03

JJ Calibrations, Inc. certifies that this instrument has been calibrated in accordance with the JJ Callbrations Quality Assurance Manual with the stated procedure using
standards that are traceable o the National Institute of Standards and Technology (NIST), or olher Mational Measuremant Institutes [NI's), or by using natural
physical constants, Intrinsic standards or ratic calibration techniques. The quality system and {his certificate are in compllance with ANSI/NCSL 2540-1-1984,
ISO/EC 17025-2005, 180 1001241, the IS0 9000 family and QS 9000, The expanded uncertainties of measurements for this calibralion are based upon 5%

{2 sigma} confidence limits. Unless otherwise stated, a test accuracy ratio {TAR} of 4:1, if achievable, Is maintained. The results reparted hereln apply only to the
calibration of the item described above, This report may not be reproduced, except in full, withowt prior written consent of JJ Calibrations, Inc.

JJ Callbrations, Inc. quslity systern has been assessed and accredited o ISOAET 17025:2005,

M %C’%’a‘%

Reviewer 3 Issued 08/31/2016 Rev #15 Inspector

Certificate: 629694 Page 1 of 1
Page 162 of 191
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OMA-Test Laboratores, fnc

Thermal Metering System Calibration

Y Factor
Previous Calibration Comparision
Acceptable
Manufacturer: APEX Instruments Date 3/28/2017 | Deviation (5%} | Deviation
Model: DGM-8K25DA-TL vy Factor 0.997 0.04935 0.006
Serial Number: 8004298 Acceptance Acceptable
OMNI Tracking No.:  OMNI-00413
Calibrated Orifice: [Tres Current Calibration
Acceptable y Deviation (.020
Orifice
Avernge Gas Meter y Meter
Factor dH@ Maximum y Deviation 0.016
1.003 N/A Acceptable AH@ Deviation N/A
Calibration Date; 0%/26/17 Maximum dHg@ Deviation N/A
Calibrated by: B. Davis Acceptance | Acceptable
Calibration Frequency: Six month
Next Calibration Due:  3/26/2018
Instrument Range: 1.000 ofin
Standard Temp.: 68 oF Reference Standard *
Standard Press.: 2992 "Hg Standard [Model Standard Test Meter
Barometric Press., Pb:  30.2 "Hg Calibrator |S/N OMNI-00001
Signature/Date: % bPL LT = Calib. Date 27-Qct-16
. Calib, Value 09823 y factor (ref)
A,
Calibration Parameters Run 1 Run2 Run 3
Reference Meter Pressure {("H20), Pr -{1,40 (.24 =), 10
DGM Pressure {("H20), Pd 0.00 (.00 0.00
Initial Reference Meter 118.005 104.503 111.9
Final Reference Meter 123.505 111.702 1172
Initial DGM 0 [ [
Fingl DGM 3.313 7032 5273
Temp. Ref. Meter (°F), Tr 76.0 75.0 76.0
Temperature DGM (°F), Td 76.0 75.0 760
Tirnme (min) 7.0 13.5 22.0
Met Volume Ref. Meter, Vr 5,500 7,199 5.300
Net Volume DGM, Vd 5313
0.013
{ _f___
N/A

where:

1. Deviation=

B y=

|Average value for all runs - current run valugl
[Vr x {y factor (ref)) x (Pb + (Pr/ 13.6)) = (Td + 460) )/ [Vd x (Pb + (Pd / 13.6)) x (Tr + 460)]

w3 dH@ =0.0317 x P4/ (Pb (Td + 460)) x [ (Tr+ 460) % time) / Vr "2

* Reference calibration is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272, or NIST tracesble laboratory

*# Equations come from EPA Method §

The uncertainty of measurement is £0.14 A%min. This is based on the reference standard having a TAR (Tes! Accuracy Ralio of at least 4:1.

Contral No. C-S5B-0005, Effective Date: 7/7/2011
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OMNI Envirdnmenmf, Ine. -
OMNI-Test Laboratories, Inc.

WOOD MOISTURE CONTENT CALIBRATION WORKSHEET

Moisture Content Standard OMNI ID #: 00Y 32

Reference Moisture Content Standard: QOMNI| # 00430

Date Temp. | Fomene Moistur % | Motan % et S | Initals
Sofay | C5°F 29. %0 o by 22% 122/‘* 2e% | nex| #a«
i1y w cv’F S0t il 22% 12% 2o X | the¥ | P
SI/1¥ 70°F 30.1%,. fa 22% 12% Ale 7 Lo % | OA
= J 2% 12%

22% 12%
25% 12%
22% 12%
2% 12%
22% 12%
22% 12%
22% 12%
22% 12%
22% 12%
22% 12%
2% 12%
22% 12%
22% 12%
22% 12%
Notes:

Technician signature: __ &5+ Date: ,:g@“' Ve

Caontrol No. C-SEAI-0001.doc, Effective dute: 06/14/2010 Fage [ of 1
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OMNI Track #|OMNI-00559

Equipment Name/Description |Vaneometer, Air Vel. Meter - Dwyer

Equipment S/N:{T36Z

Comments|New vane installed

Status|Active

Part #]480

Reference Standard:| |YES | X [NO

|(Check X' for answer) |

Location of Equipment:|Cab 1

Calibration Vendor|OMNI in house

Type of Calibration |6 month

Calibration Period (Months)|6

Date of Last Calibration|5/10/2017

Date of Next Calibration|11/10/2017

Do the following:
1) Complete Calibration documentation
2) Complete top half of this form

3) Attach appropriate calibration forms and save in following location
\omni-serviTest Equipmenf\Equipment\OMNI-XXXXX - Equipment Name

4) Repopulate database with updated information

5) Print, laminate and adhere calibration tag to equipment

Six Month
OMNI-00559
Vaneometer

Last Cal Date: 5/10/2017
Due Date of Cal: 11/10/17

Six Month
OMNI-00559
Vaneometer

Last Cal Date: 5/10/2017
Due Date of Cal: 11/10/2017

Page 165 of 191
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OMNIi Environmental, Inc.
OMNI-Test Laboratories, inc.

NIST Stopwatch Calibration, Time Proficiency Testing
Procedure and Data Sheet

Date: 8/7:’(2 User/Technician: &],fg ;ig%@n Bfass O Fail
NIST traceable stopwatch OMN/ tracking number: QO%ER Last Cal: (%/ 27/ 2017

Stopwatch to be tested for time proficiency OMN/ tracking number. _00& 47

1. Start the NIST traceable stopwatch: at a predetermined time (i.e. 1.00 minutes), the
technician shall start the watch being tested. When 15.00 seconds have passed (i.e. the
NIST traceable stopwatch reads 1 minute, 15 seconds), the technician shall stop the watch
being tested. Record the target time interval (i.e. 15.00 seconds). Repeat this step twice
and record the data.

2. Repeat step #1 for each of the following target time intervals: 30.00 seconds, 10.00
minutes, and 30 minutes.

3. If the delta between the target time and measured time is less than 5% of the target time
interval or 2.00 seconds (whichever is less), then the technician has demonstrated
proficiency with the specific instrument utilized in the proficiency test. The proficiency is
valid for a period of 12 months.

4. Archive the proficiency test data and information, including the effective date and expiration
date of the proficiency, in the equipment record for the instrument involved.

Target time: 15.00 seconds  #1 Measured time: lg:ﬂ 5 #2 Meaasured time: {H gFIé #3 Measured time: L’,S ,m
Target time: 30.00 seconds, #1 Measured time: ﬁ : M #2 Measurad time: 351 !3 #3 Measured time: ?_g ,ﬁdt
Tamget time; 45.00 seconds #1 Measured time: LH :q3 #2 Measured time: ﬂﬂ ‘ 2 Es #3 Measured time: EH 139
Target time: 60.00 seconds  #1 Measured time: SC‘ -:' ] E #2 Measured time: Sq squ #3 Measurad time: Sq :q. {
Target time:  10.00 minutes  #1 Maasured time: rsq".fé #2 Measured time: ‘31"5‘1"% #3 Measursd timsa: D‘ i

o : r
Target time: 30.00 minutes  #1 Measured time: Eﬁﬁ #2 Measured tims: BO’QJ'G@ #3 Measured time: 23 ﬂﬂq'?
20023

The uncertainty of measurement is +1 sec. This is based on the reference standard having a
TAR (Test Accuracy Ratio) of at least 4:1.

This calibration procedure is confirmed by the manufacturer as a proper method for evaluating
the accuracy of timers.

Technician _ . “"' Date: g/ 7/ 7
Reviewed by: &A_ Date: _8/2//%

Control No. C-SFX-0004; Effective date; T1/10/2010 Page 1 of 1
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Certificate of Calibration JJ Calibrations, Inc.

7007 SE Lake Rd
. . Portland, OR 97267-2105
Certificate Number: - 636406 Phone 503.786.3003
FAX 503.786.2994
Omni-Test Laboratories
13327 NE Airport Way g
Portiand, OR 97230 PO: 160115 e
Order Date: 11/22/2016 0723.01
Avthorized By: N/A Calibration
Property #: OMMI-~00576 Calibrated on: 12 /05/2016
User: W/A *Recomumended Due: 12 /05/2017
Depurtment: N/A - Environment: 20 °C 43 % RH
Make: Ceneral * As Received: Out of Tolerance
Model: 0-67 * As Returned: Limited
Serigh#: QMNI-0Q0578& Action Teken: Clalibrated

Description: Caliper, 0-67 Technician: 53
Frocedure: DCN 500777

‘Accurecy: £0.001®
Remarks: * Many factors may cause the unif o drift ont of calfbration before the racommended due date. Any reported error is the absolute value between the reference and fhe unit,
Uncertainties include the effects of the umit.

Pecelved unit with OD jaws out of tolerance over 3.0". Limited Calibration per Druce Davie: Do not
use OD jaws past 3.0". :

Standards Used

Sid 1D Manufactursr Maodel No lafure Pue Date Trace ID

3663 Rutland 2225-7081 81 Pisce Gage Block Set 05/24/2017 620803

4483 Mitutoyo 283 -7HE-30 Micrometer, Digital, 8-1" 07/28/2017 627018
Parameter Measurement Data
Measurement Description Range Unit UUT Uncertainty
Bafora/After Refersnce Min Max ¥Error Accredited = v
Length - Outside

Inch 0.2500 0.249 0.251 0.000 0.250Inch  1E03 &

TTTTTTTTTTTTTTTITTTTTT T e 05000 p4se " 8501 goog ~ T T T 0.500nch” ~11E-03
R '+ a.7800 0789 7 0751 0001 T T T T T 0.751Inch”  1.1E-03
e ' N '+ R 0.ooe 1001 7 gaat T 100 Inch”  11E03 Y
TTTRTTTTTTTTITTTIITITITT T M néh T 7300000 ibos 3001 gagT " T T T T 3.001Inch”  1E-03
TTTTTTTTTTTTTTIITITIITT T nghT T T T go0000 5389 7 ool T 0003 T T T T 8.003Inch” ~1.2E03 v
Sep T T TTTTTTTTTTOadhT T T dmooe 6588 1001 gooo T T T 1.000inch” 11E83 Y
PepthRod 7777777777 Timeh” 10000 0888 T 1061 agor T T 1.001Inch” ~ 11E03 v
Lenghinside D jaws 7T T TTTTTTTTTTTITimmmmmmm eI
1.D. Jaws Inch 0.5000 0.499 0.501 0.000 0500 hch  1.1E-03 v

JJ Calibrations, Ine. certifies that this instrumant has been calibrated In accordance with the JJ Calibrations Quality Assurance Manual with the stated procedure using
standards that are traceable to tha National Institute of Standards and Technology (NIST}, or other National Measurement Institutes (NMI's), or by using natural
physical constants, intrinsic stendards or ratio callbration techniques. The quality systermn and this certificate are in comgliance with ANSYNCSL 2540-1-1984,
ISOMNEC 17025-2005, 150 10012-1, the 150 9000 family and OS 9000, The sxpanded uncertainties of measuremenis for this calibration are based upon 35%

{2 sigma)} confidence limits. Uniess olherwise stated, 2 test accuracy ratio (TAR) of 41, if achievable, s maintained. The results reported herain apply only to the
calibration of the ftem described above, This report may not be reproduced, except in full, witheut prior writian consent of JJ Calibrations, Inc.

J4J Calibrations, Inc. quality system has been assessed and acoredited to ISOMEC 17028:2005,

- Q’W&-ﬁ

Reviewer 3 Tssued 12/05/2016 Rev #15 Inspectar’

Certificate: 636406 Page 1 of |
Page 167 of 191

ED_005996_00000492-00167



OMNI Environmental, Inc.
OMNI-Test Laboratories, inc.

VWR Temperature Hygrometer Calibration
Procedure and Data Sheet
Frequency: Every Two Years
Step 1: Locate NIST traceabls standard.

Step 2: Place unit to be calibrated, tracking No. OMNI- po §92. , Inside OMN! desiccate box
on the same shelf with the NIST traceable standard.

Step 3. After a period of not less than four hours record the temperature and humidity of both
units in the spaces provide below.

Step 4: If the unit to be calibrated matches the NIST standard within + 4%, it is acceptable, If
not, the unit needs fo be sent to a repair company or replaced.

Verification Data:
Date: _t/s//% Technician: _72> 1achs
Time in desiccate: _ oo Recordingtime: _0&%s” _ 1/¢/r2

NIST Standard Temperature: 65 °F NIST Standard Humidity: 2.5
Test Unit Temperature Reading: _66.%  °F  Test Unit Humidity Reading: €./

Test unit OMNI- 00592, is _X_ orwas not___within acceptable limits.

Technician Signature: W

Comments: HU“‘;J‘;’{? ?ﬂ&y_’z& dﬁ DOSGE. avre wﬁztiw -i- 5’% dlL ‘j?epeyrmcg m¢Lf§‘
e

Control No. C-SPE-0003,doc, Effective date: 04/20/2008 Page 1of 1
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Certificate of Calibration JJ Calibrations, Inc.

7007 SE Lake Rd
. . Portland, OR 97267-2105
Certificate Number: 655889 Phone 503.786.3005
FAX 503.786.2004
Ormini-Test Laboratories OnSite
13327 NE Airport Way
Portland, OR 97230 PO: 170142 ST
Order Date: 0870772017 0723.01
Authorized By: N/A Calibration
Property #: OMNI-00637 Calibrated on: 08 /07/2017
Usern N/A *Recommended Due: $2/07/20L18
Department: N/A Environment  22°C 48 % RH
Make: Mettler Tolado * AsReceived: Within Tolerance
Model: M81047T8/00 * AsRetumed Within Tolerance
Serial#: B729400181 : Action Tekez: Calibrated
Description: Scale., Analytical, 120g . Technician: 34

Procedure: DCN GO0HBY

Accurecy: £0,0005qg
Remarks; * Many factors may cause the unit to drift out of calibration before the recommended due date. Any reporled ecror is the absolute value between the reference and the nait,
Uncertainties include the effects of the unit,

Standards Used
Sid D Manufschurer Mode! Nomenclature Due Date Trace D
258% Rice Lake WO133K Masg SJet 10/28/2017 616126
Parameter Measurement Data
Measurement Description Range Unit UUT Uncertainty
Before/Afler Reference Min Max *Error Accredited = ¥
Force
g 10.00000 9.8895 10.0005 0.0001 10.0001g 5.7E-04 v
™ 000000 2000968 200005 000OT T T T 30.0001g  BI7E-04V
e T 8000000 ¢ 500085 800605 0 do6Gs T 86.0003g ~~ BIE04V
e S0.00000 800965 900005 T ooadz T T T T 80.0002g  BIE0EV
- 120.00000 §19.9985 T 1200005 T 00008 T 7T T920.0003g  BYE-DAV

JJ Calibrations, Inc. certifies that this instrument has been calibrated in accordance with the JJ Calibrations Guality Assurance Manual with the stated procedurs using
slandards that are traceable to the Mational Institute of Standards armd Technology (MIST), o other Mational Measurement Institutas {(NMI's), or by using natural
physical constants, intrinsic slandards or ratio calibration fechniques. The qualily syster and this certificate are In compliance with ANSINCSL Z540-1-1994,
ISOAEC 17025-2005, 150 100121, the 150 9000 family and 06 9000, The expanded uncartainties of measuremsnis for this calibration are based upon 95%

{2 sigma} confidence llmits. Unless otherwise stated, & test accuracy retio (TAR) of 41, i achigvable, Is maintained. The results reported hereln apply only to the
calibration of the item describad above. This report may not be reproduced, excapt in full, without pror written consent of JJ Calibrations, Inc.

JJ Calibeations, Inc. quality system has been assessed and accredited lo ISOVMEC 17(25:2005.

Reviawer 3 Issued OBM4/2017 Rev#15 Inspector’

Certificaie: 655889 Page 1 of ]
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Eﬁa‘%@ @u? 4300 RD. KM E,
Minses Lake,
Wiashington G8837
b4 H Ph: (508 TE5 7754
% ﬁg E ?&%Eﬁﬁ Fax: {509} 7854841
An BB, Pugh Company L.Lﬁ toughginety.com
Celebrating Ower 44 Years of Sales and Service in the Columbia Basin

sl

Customern BLAZE KING Certificate i BR-2171508

Ardstreny: 45 ASTREET {80 Numbern

Gity, Btate Jip WALLA WALLA WASHINGTORN 50367 Date BH5I2017

indicator Mg, Bass Mifg, Gal Date Soale D Beale Location
Weigh-Tromix MIA GISIZ0T7 B2 LAB

indicator Model Base Model fiue Date Scale Class Beale Range
W25 NiA &15/2018 i 0-1000Hm 201
Indicaior Serial Base Serat Procedurs Suoale Status

073824 WA - in Service

Test Interval

1 Year

ECHHPMENT CONDITIONS
Porking] WorrWorking iClesty] Dinty Out of Level Out of Service

SHIFT TEST Shift Test Result:  [Passl Fall Adjust Mot Applicabie Shilt Welkght: 10005
Peskion Position
4 2 4
4 % 4 2
3

All lolerances caiculated in conformance with Mandhook 44 Table &,

LOAD TEST

PErefiminary Load Test Fina! Load Test

Test Wi, Reading Errar Test Wi Readiny Errar

50.6 1 50015 8.0 800 50.010h 00k

100,01 100.0 b 041 10000 100.0 8.0140

20005 2000 D0 2000 2000t 0.8 10

30001 20060 iR 3000 p 360010 0.6

400.0 b 3808 b EiRE A00.0 10 4000 1 it ip

500.0 % 48368 9 b EURE ] 500010 50001 0.0 :
In scceptance tolerance? fresl Mo WA in acceplance toderance? fes] Mo N/A
TEST INFORMATION '
Test Weight Ciassiication: F ;
Traceshility Cerilficate Mumber(g): 15743 Cal Date: 10512016 Recal Date: 10/82018
Stenderds Used; S50LB60IbRY 2 5,4, 5 67,8 9,10
Expanded Uncertaingy: Auallable on Reguest or Reporied on this Documert
Test Location: [Onsifs] Offsite
COwverall Resuft: [Pase] Fail Adjust ;
Hims the scale within customers required accuracy? Y] W ONA

Environmental Condifions: iAcceptaibis] Linacceptable

Comments / Motss: TESTED AND ADJUSTED SCALE LEFT AS SHOWN i
Tachnician: Mike Pugh AQ110
Certiying Techniclan: Tasheician Sigreaiurs not found.

Scales were calibrated with cerlified test weights. Adjustments made to restore andlor mainiain e accuracy of the scale sonforrn i the iolerances
established by the Netiona! Instilule of Sterdards and Technology as specified in Handbosk 48 Section 2.2, or Manufacturers Specificetions. Best
measurement of uncertainty calculsted using a coverage factor of K=2. This provides confiderce fevel of 95%. This ceditficate shall not be reproduced,
except in fult, with the written approval of the leboratory. Measurement uncertaity avaliable on request,
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4300 RO, K NE,
Moses Lake,
Washington 98837
Sl Ph: (B0GS 7857754
ol Faw: [508) 7654844
An FLE. Pugh Company LLD epughEDRcty com
Celebaling QOver 40 Years of Sales and Service in the Colurmibia Basin

Customor; BLAZE KING Certificate ID: BK-1171506

Address: 146 A STREET 1340 Moumber:

Cigy, State Zipr WALLA WALLS WASHINGTON 59362 Diaie GHBIHITY

inedicator Wig. Hase My, Sat Date SBeale 1D Beale Location
Weigh-Tronix WA 6r15/2017 BK-1 LAB

indicator Model Base Model Due Date Seale Class Seale Range
WI2s NA G15/201R 4] O- 1000001k
Indicator Serial Base Serial Procadure Scale Status

123 [TEN - Gt OF Servics

Test ntervat

1 Yaar

EQUIFRENT SONDITIONS
MWorkingl Mon-Working [Cleanl Diriy Out of Leve! Oul of Service

SHIFT TEST Bhift Test Resull: [Pass] Fall Adust Not Applicabis Shift Wsight: 100.0 1
Pesfion Position
4 2 4
& 3 4 2
3

Al tolarances caloudated in conformance with Handbook 44 Table &,

LOAD TEST

Profiminery Load Test Final Load Test

Test W Fepding Errgp Test W Reading Ernor

5001 5001 RN 500k 50010 0.0m

10001 100,080 04 b 1000 b 1006.0 ik IR ER]s]

20001 20000 00 200.0 b 200.0 1o 001

0004 3000 m DOm 300.010 300010 0.0 ;
4000 th 4001 b 01l 400.0 In 400.0 b 0.0 b
500.0 5000 b 6.0 50040 10b S0000 0.0 ‘
In acceplance tolrance? [Yes] No MA in acceptance tolorsnce? f¥es] No N {

TEST WFORMATION

Test Welght CleestReation: F
Traceabilily Certificate Mumber(s): 1-5743 Cal Date: /52016 Recal Date: 10052018
Stansdards Used: 501LB50mE], 2,3,.4.56 7,89 10
Expanded Unceralinty: fvailable on Request or Reported on thiz Document
Tast Location: fOnsie] Oflle i
Oworall Reswit: {Pass] Fall Adjust
Was the gcale within customers required accuracy? Wl NN
Emvironmental Condions: tAcveptablel Unacceptable
Comments / Notes: TESTED AND ADJUSTED SCALE LEFT AS SHOWN ;
Teshnician: Mike Pugh A01ED i
Cortifying Tackmniciar: Technician Signature not fourd. ;

Scales were calibrated with cerfifior! test weights. Adjustments made {o regtore andler maietain ihe accuracy of the scafe confonm to tie inlersnces
sstablished by the National instite of Standards and Techaotogy as specified in Handbook 44 Section 2.2, or Manufacturers Specifications. Best
measurerient of untertainly celoulaied using & noverage factor of Ke2, This provides confidence kevel of 55%. This cerlificate shall not be raproducar |
except in full, with the writters approvat of the laboratory. Measurement unceriainty avalisble on request,
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{1 5420089

Bocumber GOvig4e0s

FrdFaaes TG

Faaes S,

} 045& SW TUAU’%T!‘N SHERWOOLD
TUALATIN ORC 578

Corrifisd Coancemration:

BZHRO28 RIST T;amabz&.e
,Emaar i‘sfumﬁ@; LLTEB1E &rvaly Uncmami;
1& 94 %% C’AR&QI& maxm& + 04 %
252 % CARBON MIONOXIDE FHF %
19,52 % ORYGEN 23 %
Balance MITROGEN

Ceeifoation Informations. Certifivation Date:  ERANT Tarm: 98 Months Expration Dater J{2212025
This cylinder was certiffed atcordting to the 212 EPA Trateability Frolotol, Document $EPA-SOHR- 12831 uaing Pro 51 Do Moy
Use this Stardland if Prassure is less thay 100 PSIG.
32 responses Fave been cortéiched for OF affedt. U2 responses Nave besh corected for CO2 ntederanng.
A ;;,;;{Wigg}' Data: {FeRptgrgane Shanvfond Sodfeny Ges D=0 D :
1. Component:  QARBOM DICYIDE Hferanse 8 w«armam Ty GaE
Rt Go W% 4
Cramifind Done: 3y 1008 %
Lsind: Frsriha WIS 1L B 0
ﬁ.m»ym&i Hhatheg [
§omst Multipaodol Caliratam: AHEEN T
Fiest Sralbpsis Bata Edste:
Z & B L X oeare e g I e @ Long: &
BB 2 Do WEE Gangr B0 Zn PEE ¢ Conu G
B e BO1HEE Done w0 Gy B #®r A Torig: 1
HOW: % fima Tost Assny UG % 0%
7. Lormponest CARBOR mmwm& S R e
Fagquasteg Conpend 5 ¥t S Oy
Ceirtifint Cosigsrdrgron :
sigudnant dsed. S SN LIS reneable i B
SR Sampls
SE wamm #
{sabs: e Mﬁs;gma Rt ety
Gk g @ Aon ] s i
kY : Teni: & & P & & Lang ke
Zo 0 B Fhos R Cirsss & £ S8 & g fal
U % ?x&ean Tesﬂ Msa> Wongr %W R e Trst Assay

55

rkatmstinn sontaimd hotsn fa hewn BT ai u,&) 1
Fhy, e B
infarmaning is oferer with 1
6. OF e o eiaion won b

ieg Sy guetifad maparts within Praralr Biaausion, he th
analyzm pm‘o'med w’e ARSI WEISY (e st
e righ of the wser,

it @f e araslytins
55 The
o of e

iy R et shatl thee lshiihe ol Pravai L}»s SR, el W

Paps Tof 3
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Brazaly
U Soath Adameds Siee

DiooNumbear, ummm 3

FANALYSIS / EP‘A P‘E@T OCOL GAS

3. Compongrd: QAYGEN

SRS
3 Considgentin TLANRY
i o
Ttk nm-warz«;imn & .01
afﬂ:ummi U OHMAT S Raf Big x e »b?%f‘a‘: e

EARRARIAINETH
HWERY

67
LR
: ‘ I o Dang: WA Z: & BB 5 Lang: [
BeoieE2 & [} [15 Taner  MREYE R i Z: # & Tang: o
F AR i AREY e 2 & % LECOI & G 3
GOR % Muarr Toat Assay T EIR % s W

brferrnation o0 e Braeie Disintalion
grathends i Tl a6 FIRYR £ § L FEgTBsEn
irfirenation is ssﬁ‘facﬂ it *iwx unras kamr\ 3 et ey s of irtsa ;n’wmaur; s 1%k i Sod wwe 0 Srd yigk o B
nesse G tiey nfomiiation ton sained e sxonad e foe v o greneatig s i 1

L e, Wi

03 % iat
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Dockumber,

00104682

Frayadr
IT00 Snuth Adonedy §
Los Angeles, UA *la}mé;

CRTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

L nssomer & Order dnformaitia
PREPRG TUALATIMN OR H
10450 BW TUALATIN SHERWOLID
TUALATIN OR 87082

Svsvpeste Chedfer Nuonbisr:

Cuntoper £

Clrstonms fwle‘f“we Ny

A 550

s P gt i R
Certified Concentration:

Expirationg Date: ZIXTICRE
Cylindar Nuraber ey ﬁ&:&w
'i? aa % «‘;AHBGM HOXIDE £3 Y
4.2F W CARBON MONGRIDE #6%
1701 Y OXYGEN + 0.1 %

Balance NITROGEN

Certifeatinn nfirmution;

Lise this Standasd i Pregsure is jess then

CO2 responsey havie been cumected for OF effect 02 mepons

hnalveival Hasas

1. Samgouents  SARBON DIRKIDE
Renuasted Gongst V7 5%
Egntife w CHY

fristransent Used.
Sesdaicd Mating
B mi ulgniEng Ca mmuwn

Cartifivation RDate, 32
This aylinder was certified secording to the 2092 EPA Trac

He=Relarinin Béntend J=Zewy ¢

Faf St Cang
srtis AR BN 200 HRENY Rt Sta Tf%c&“d, o s SRR

fater

RRAZBYT

Torm: U6 Morihs Expiration Dals. ? 22ROIE
sttty Protoeol, Document $EPAB00R-13E3T . osing Procedure 01, T Net

10 PSS

2% have bean corrected for SO2 infeference,

5 Daniisate)

§ S G

248

’:awms’:é lf\ﬂsaivam &am‘ Dater
G 1898 Gone: Z @ Ry 4 [ & Gong: o
[N facetited R G e i b i St I}
B 308 Soa o & & b it 2 L <)
Waan Test basup uoM: % Maan Tast Aunay: %
2, Compuneot  GARBON BORDNDE figharnywe Blandard Ty TS
Feowssiai Doncantiaticn: Haf 3 Sadindtar g SOPETEAR
Cortilies Donoeriestion, Faf Bid FE%
Huiging Wik H 40 B RSUICEYS P, St Tencoubis RN E
ML SP M ammﬁ #
SIS dicvder &
&sz»:{mkj Hrtabpeds Datar Datn
[N i 2 a2 e 2 e g Cepe, ¥
Ty &Y R: & £ ] Ty @ fat it i1
Ho i & ) Q: 2] R D Lone: b
DO % £

Mg ey hesay:

HRET 4 UM

Wiy amizdoyed &fvd ts orgiete o
i3 if,}i it

LR
R itk W woder Sty
Y S e e wais

2t vziﬁ‘w’ pi3y

i{h’ 35 #3 3?"

Hhiesadiyhoal
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% 38 W ettty of e JmE
e el sredy ghvelt e Bg

Page ¥ of 2
Page 174 of 191
ED_005996_00000492-00174
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g ?0{3 Gomtly Alunedy ’mrm
A BU0SE

DRI ERSRENY

F.Z‘mNumbef: DOOTGABER

 CERTIFICATE OF ANALYSIS fgm Pmmmz; GAS §

RM,‘&

3. Componpetl  QXYGEN

frtlesticn, ¥ %
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CRYEEAT SE
FARAMAGRETH

Last Shitbipons. Uatibraton
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

EXAMPLE CALCULATIONS

OMNI-Test Laboratories, Inc.
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OMNI-Test Laboratories, Inc.

Equations and Sample Calculations — ASTM E2780 & E2515

Manufacturer: Valley Comfort
Model: 20.2 Series

Run: 2
Category:

Equaticns used to calculate the parameters listed below are described in this appendix. Sample calculations
are provided for each equation. The raw data and printout results from a sample run are also provided for

comparison to the sample calculations.

Mgy, — Weight of test fuel spacers, dry basis, kg

Mcgo— Weight of test fuel crib, excluding nails and spacers, dry basis, kg
Deaw - Density of fuel crib, excluding spacers and nails, dry basis, Ibs/ft®
Metaqp - Total weight of fuel crib excluding nails, dry basis, kg

BR - Dry burn rate, kg/hr

V, — Average gas velocity in the dilution tunnel, ft/sec

Qgq — Average gas flow rate in dilution tunnel, dscf/hr

Vimstay = Volume of gas sampled, corrected to dry standard conditions, dscf
m, — Total particulate matter collected, mg

C, - Concentration of particulate matter in tunnel gas, dry basis, corrected to standard conditions, g/dscf
E; — Total particulate emissions, ¢

PR - Proportional rate variation

PMg —~ Particulate emissions for test run, g/hr

PMg — Particulate emission factor for test run, g/dry kg of fuel burned

Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

Mg, — Weight of test fuel spacers, dry basis, kg
ASTM E2780 equation (1)

Msas = (Mswp J(100/(100 + FMs))

Where,
FMg

average fuel moisture of test fuel spacers, % dry basis

Msuwb weight of test fuel spacers, wet basis, kg

Sample Calculation:
FMs= 17.8 %

Mswb= 1.0 lbs

0.4536 = Conversion factor from Ibs to kg

Msab =[( 1.0 x 0.4536) (100/(100+ 17.8 )

Mssp=  0.38 kg

Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

Mcq— Weight of test fuel crib, excluding nails and spacers, dry basis, kg
ASTM E2780 equation (2)

Mcao = Z[(Mcpnuwo)(100/(100 + FMcen))]

Where,

MCinb
FMCPn

weight of each test fuel piece n in fuel crib, excluding nails and spacers, wet basis, kg

Average fuel moisture of test fuel n in fuel crib, % dry basis

Sample Calculation (test fuel piece 1):

MCinb = 1.3
FMepn= 23.8

1.3 (100/(100+ 23.8 )
= 1.1 Ibs

Total crib weight, excluding spacer 9.06 Ibs

Mca =  4.11 kg

Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

Dc4, - Density of fuel crib, excluding spacers and nails, dry basis, lbs/ft®
ASTM E2780 equation (3)

Dedo = Megn/Ve

Where,

Ve Volume of fuel crib, ft°

Sample calculation:

Vo = 523 in’
1728 = conversion from in® to ft°
Deaw = 9.06/523 * 1728
= 299 Ibs/ft’
Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

Meraan - Total weight of fuel crib excluding nails, dry basis, kg
ASTM E2780 equation (4)

Metads = Msgp + Mcgp

Sample calculation:

0.38 + 4.11

M FTAdb

4.49 kg

Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

BR - dry burn rate, kg/hr
ASTM E2780 equation (5)

60 M
BR = FTAdb
8
Where,
8 = Total length of testrun, min
Sample Calculation:
Mpsy = 4.49 kg
e = 175 min
60 x 4.49
BR = 175
BR = 1.54 kg/hr
Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

V, — Average gas velocity in the dilution tunnel, ft/sec
ASTM E2515 equations (9)

T

— s(avg)
Vs =Fp x kK, < C, < (NAP),,, < m
Where:
. . Vstrav )
Fo = Adjustment factor for center of tunnel pitot tube placement, Fp = ~——————  ASTM E2515 Equation (1)
Vscent
Vscent = Dilution tunnel velocity calculated after the multi-point pitot traverse at the center, fi/sec
Vstrav = Dilution tunnel velocity calculated after the multi-point pitot traverse, ft/sec
k, = Pitot tube constant, 85.49
Cp = Pitot tube coefficient: 0.99, unitless
AP* =  Velocity pressure in the dilution tunnel, in H,0
Te =  Absolute average gas temperature in the dilution tunnel, °R; (°R = °F + 460)
Ps =  Absolute average gas static pressure in dilution tunnel, = Py, + Py, in Hg
Poar =  Barometric pressure at test site, in. Hg
Py =  Static pressure of tunnel, in. H,0; (in Hg = in H,0/13.6)
Ms = **The dilution tunnel wet molecular weight; M = 28.78 assuming a dry weight of 29 Ib/lb-mole
Sample calculation:
13.45
Fp = = 0.882
15.25
988 + 460 1/2
Vo= 0882 x 8549x 099 x 0219 x ( -0.17
( 2871 + )X 28.78
13.6

Ve = 13.45 ft/s

*The ASTM test standard mistakenly has the square root of the average delta p instead of
the average of the square root of delta p. The current EPA Method 2 is also incorrect. This
was verified by Mike Toney at EPA.

**The ASTM test standard mistakenly identifies Ms as the dry molecular weight. It should be

the wet molecular weight as indicated in EPA Method 2.

Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

Q.4 — Average gas flow rate in dilution tunnel, dscf/hr
ASTM E2515 equation (3)

Q. :3600><(1—BWS)><VS><A><TS—M>< i

s(avg) Pstd

Where:
3600 = Conversion from seconds to hours (ASTM method uses 60 to convert in minutes)
Bws = Water vapor in gas stream, proportion by volume; assume 2%
A = Cross sectional area of dilution tunnel, ft?
Tae = Standard absolute temperature, 528 °R
Ps =  Absolute average gas static pressure in dilution tunnel, = Py, + Py, in Hg
Tsavqy = Absolute average gas temperature in the dilution tunnel, °R; (°R = °F + 460)
Ps¢« =  Standard absolute pressure, 29.92 in Hg
Sample calculation: -0.17
287 +
528 13.6
Q= 3600x(1-0.02)x 1345 x 0196 x X
98.8 + 460 29.92
Qqq = 8443.3 dscf/hr
Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

Vimstay — Volume of Gas Sampled Corrected to Dry Standard Conditions, dscf
ASTM E2515 equation (6)

’ o 136
‘*"f':fz{:‘zia"} = ﬁ'i iyj:‘h’ Y T
Where: i
K, = 17.64 °R/in. Hg
Vin = Volume of gas sample measured at the dry gas meter, dcf
Y = Dry gas meter calibration factor, dimensionless
Phbar = Barometric pressure at the testing site, in. Hg
AH = Average pressure differential across the orifice meter, in. H,O
Tm = Absolute average dry gas meter temperature, °R
Sample Calculation:
Using equation for Train 1: 1.70
( 2871 )
Visay =  17.64  x 25248 x 1.003 x 13.6

( 755 + 460 )
Vm(std)= 24.056 dscf

Using equation for Train 2: 1.35
2871 +—— )

(
Voeay = 17.64  x 25494 x 0997 X 13.6
( 734+ 460 )

Vinstay = 24.217  dscf

Using equation for ambient train: 0.00
( 28.71 +—— )

Vm(std) = 1764 x 0.00 x 0 X 13.6
( 801 + 460 )

Vingsta) = 0 dscf

Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

m, — Total Particulate Matter Collected, mg
ASTM E2515 Equation (12)

m,=m,+m,+m,

n

Where:
mp, = mass of particulate matter from probe, mg
My = mass of particulate matter from filters, mg
My = mass of particulate matter from filter seals, mg

Sample Calculation:

Using equation for Train 1 (first hour):
m,= 00 + 15 + 00

m,= 15 mg

Using equation for Train 1 (post-first hour):
m,= 00 + 07 + 03

e
[

1.0 mg

Train 1 aggregate:

m,= 15 + 1.0
m,= 25 mg

Using equation for Train 2:

m= 02 + 19 + 09

my,= 3 mg

Control No. P-SSAR-0003 Run 2 Emissions.xIsm
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OMNI-Test Laboratories, Inc.

C, - Concentration of particulate matter in tunnel gas, dry basis, corrected to standard conditions, g/dsc

ASTM E2515 equation (13)

C,=K,x m,
Vm(std )
Where:
K, =
mn =
Vm(std) =

Sample calculation:

For Train 1:

25
Cs=  0.001x

24.06

Cs= 0.00010 g/dscf

For Train 2

3.0
Cs= 0.001x

2422

Cs= 0.00012 g/dscf

For Ambient Train

0.0

Ci=  0.001x
0
C.= 0 g/dscf

Control No. P-SSAR-0003

Constant, 0.001 g/mg
Total mass of particulate matter collected in the sampling train, mg

Volume of gas sampled corrected to dry standard conditions, dscf

Run 2 Emissions.xIsm
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OMNI-Test Laboratories, Inc.

E; - Total Particulate Emissions, g
ASTM E2515 equation (15)

ET :(Cs _Cr)XQstd x0

Where:
Cs = Concentration of particulate matter in tunnel gas, g/dscf
C, = Concentration particulate matter room air, g/dscf
Qi = Average dilution tunnel gas flow rate, dscf/hr
e = Total time of test run, minutes

Sample calculation:
For Train 1
Er=( 0.000104 -0 )X 84433 x 175 /60
Er= 25 g

For Train 2
Er=( 0.000124 -0 }X 84433 x 175 /60
Er= 305 ¢

Average
E= 281 ¢

Total emission values shall not differ by more than 7.5% from the total average emissions

7.5% of the average = 0.21
Train 1 difference = 0.25
Train 2 difference = 0.25
Control No. P-SSAR-0003 Run 2 Emissions.xIsm

Page 188 of 191
ED_005996_00000492-00188



OMNI-Test Laboratories, Inc.

PR - Proportional Rate Variation
ASTM E2515 equation (16)

0V WV xT xT, |

PR=| —————"F—
03V xVxT x T |
Where:
8 = Total sampling time, min
8, = Length of recording interval, min
Vi = Volume of gas sample measured by the dry gas meter during the “ith”

time interval, dcf

Vin = Volume of gas sample as measured by dry gas meter, dof

Vs = Average gas velocity in the dilution tunnel during the "ith" time interval, ft/sec

Vs = Average gas velocity in the dilution tunnel, ft/sec

T.; = Absolute average dry gas meter temperature during the "ith” time interval, °R

T, = Absolute average dry gas meter temperature, °R

Ty = Absolute average gas temperature in the dilution tunnel during the "ith" time interval, °R
T, = Absolute average gas temperature in the dilution tunnel, R

Sample calculation (for the first 1 minute interval of Train 1):

175 x 0.118 x 1345 x( 1170 + 460 ) x (755 + 460 )
PR = ( ) x 100
1 x 2525 x 1367 x( 988 +460) x (750 + 460 )
PR = 83 %
Control No. P-SSAR-0003 Run 2 Emissions
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OMNI-Test Laboratories, Inc.

PMp — Particulate emissions for test run, g/hr
ASTM E2780 equation (6)

PMg, = 60 (E;/6)

Where,

m
-
!

= Total particulate emissions, grams

D
I

Total length of full integrated test run, min

Sample Calculation:

E; (Dual train average)

2.81¢

0 175 min

PMg =60 x ( 2.81/ 175 )

PMy = 096 ghr

Control No. P-SSAR-0003 Run 2 Emissions.xIsm
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OMNI-Test Laboratories, Inc.

PM; — Particulate emission factor for test run, g/dry kg of fuel burned
ASTM E2780 equation (7)

PMe = Et/Metad

Sample Calculation:

E; (Dual train average) = 281g
MBdb = 4 .49 kg
PMg = 2.81/ 4.49
PMe = 0.62 gkg
Control No. P-SSAR-0003 Run 2 Emissions.xIsm
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Model: Blaze King 20.2 Series
Valley Comfort Systems Inc.
1290 Commercial Way
Penticton, BC V2A 3H5 Canada

Appendix A

Labeling & Owner’s Manual

OMNI-Test Laboratories, Inc.
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s SIROCCO $C20.2 | SN - 23, |

aweniss  BILAZE KING CATALYST STOVE - POELE A BOIS CATALYTIQUE
c us ROOM HEATER, SOLID FUEL TYPE, ALS0 FOR USE IN MOBILE HOMES. | APPAREIL APPROUVE DE TYPE CARBURANT SOLIDE,
#E5.Tas! Laboratorles, me. AUSSI ADAPTE POUR INSTALLER DANS UNE MAISON MOBILE,
SUITABLE FOR MOBILE-HOME INSTALLATION. | CONCU POLR MAISONS MOBILES.
Report #0142W3013E WODEL f MODELE: 50202
Tesiod to / Testé: UL 1482-11{R2015)/ ULC 562700
CERTIFIED I BOTH UNITED STATES AND CANADA f CERTIFE POUR LES ETATS.UNIS BT LE CANADA

PREVENT HOUSE FIRES- Install and use only In accordande with Blsee King's and op Condact locst bulding or fire oificials sbout restrictions and
instailation inspeciion in your ama. The foe slzs is &%

CHIMHEYS: DO HOT CONMECT THIS UNIT 70 A CHIBNEY FLUE SERVING ANOTHER APPLIANCE, l!xcep( fw ilmtallatian detalled bolow, use §” Histed factory bullt chimnsy suitable
for uss with solid fusis and conforming te, ULCE2D in Canada or UL-143HT in the USAora i type

Testad &
Lizbed By

Mabile Home, gl clode and alcave require 4 §” leted double wull tlose tor, with g lleted factory built
chimney suitable for uss with solid fusis and conforming 1o, ULCE2D in Canada or UL-103HT In the USA. Mobile Homs installations are only aliowsd with a roef exit.
D not imstall in & sieeping rbom. Passing through & wall or cefiing requires spadial R afid lecal g codes,
POUR PREVENIR UN INCENDIE - ot welon ke menusl d'instslistion de Blaze King. C 1] locales en ou en matiére de
prévantion d'incendles au sujst des normss d‘imputbon #t dirstaitation dans voirs eacteur. La di lan des duits de inds asi da B,
UHEMINEE NE m UONNECTER GETTE UNITE A UNE CONDUITE DE CHEMINEE SERVANT UN AUTRE APPAREI. ¢ pour les
ue ch o & de par ia tabel & o fins d'utilissdion pour busiibies soliden sla narma ULCE2S su Canada oo UL-100HT aux Elaw-Unis au
[T de type
L‘inslallaﬁnn dans une maiaon mohila- a0 sspace rastreint ou dans des androlts A falbbe dé quisr {'utilisation de muraux & dodbles parcis of ayant une
" pour g Caux-ol doivent dire gués par le & des (ing d'utili pour tibles solides confarmément 4 la normes ULCEZS au Canada ou
I.IL-1 MHT aur Btats.dinls. Linstaliation dans uns maizon moblle ast permise saulemant avac una sortie paesant par be fot.
N pag i L ELERY ) & Paewer § travers un mur ou un phafond requiert une méthode spdelfiques décrite dans ies instructions ot dans i coda local du bitiment.
FMINIMUM CLEARANCES TQ COMBUSTIBLES (See i for plete description of all requir 3]
DEGAGEMENTS MINIMUM AUX COMBUSTIBLES (volr Ivs directives ' Hation pour la descripti pléte de toutes les conditions]
B alebandlal § st { Instaliatl TP A B c o E E J
Roof exit, parallel and cormer. 175" 5.5 26,267 15.876™ & 186" ol
Sorthe de 1oit, paralidls st coin, 324 mm 166 mm a4z mm 404 153 s AT mm waa msm
Wall wult, paraliel and cormer, 1275 G5 525" 15875 & 185" -
Sorthe de mur, paralidie 4 caln. it A6l mm s4dmm Avd 159 mm a1 mm 4t mm
Algows roof exit, Far kit or vear shield required, 1275 45 LR 18,818 Erad
Sortle de 1ot en sicbve. Hit de veriilmeur ot protection sriiére regulse, 24 men 198 mm A2 mm And mm $44 mm
Moblle Home Installations [ Installation pour Malson Mobile
Roof exit, paraiiel 2nd cormer. Fan kit or rear shisld required. Outeide air kit required. N -
f.or:li:.de oit, parsitdly ot on cain. Kit do ventilatour ot protection arridre rquise. Kit d'siv extiriour ,‘22,7:“ 1:;:“ ;;’:; }ﬂf‘ﬁ: ‘Hrm ,}f,’fm mﬁm

*Check whh iocal codes and pips f far pipe ch In Canadys 18" clearances fromn single wall pipe s reguired.
* Wrifler swec be code du batiment katal ot aved o manufacturier de tuysux pour lew dégsgements, Au Canada un dégagement ds 18 po st exigé pour un Luyau 3 simple parel.

f B 7
]
|

G - 3.5" 199 mmy in WRA.
87 (203 mm} in Canada

H = 16" {406 mam) In V.54
18" {458 mm} in Canads

b= 0 18 min) bn U564,
{203 mm} in Canada

- 18" {456 man) ©

ALCOVE

miin, widih { largeur 54,57
max. depth f profondeur 48"
min. height sbave stove iop /

haudsur min. su-dessus du podls i

*1= 5" in Canado and 2'3" I USA
“2= 57" in Conada and 57" in USA

*3 recomended

Floar protection may bo any non-combustible material or Listed Floor Protectar, and must extend at loast 187 (436 mon| in Godiada or 18" (406 mm} in U.8.4,, In front of the loading
door opening: In USA, minimum size ie 327 x 40 /8" {813 mm x 1020 rmem), In Canada, minimum size is 417 x 60 178" {1042 mm x 1274 mm}.

US ENVIRCHNMENTAL PROTECTION AGENCY Certiflod to cormply with 2020 particulste smission standards weling orib woud, (ERA test mothods 2ARIG with an emissianwate of T3 g7
hr}. This wood hester md: pariadic Inspection and rupcir {or propsr operstion. Lonsult the owner's manual for further hfurmnian b iz against federal reguiations to opersis thiz

wood Fater it & marmes B i with ot 6 the owner's manual, of i the i o d or

*ONLY OPERATE WITH DOORS CLOSED. Dpon donr 1o feed fire DHLY, DD HOT DBSTRUCT CUMBUSTIUN AlR OPENINGS. Do not obsiruct the space bonsath the hegter. For
uae with solid wood fuel only - do ot burn ather fuels, this may mabke the colalyst in the by clive, The perfs of the byt device or its durability has not
been svahiated 2% part of the certification. Combustor part number: Z0334A-88 or 20334, Provide adsquats ouuld. alr for *Rapl with anly bc glass, Bmm.

Thickness, Unlt must be iostalled with Blaze King Leg Kit Z26138K or Blaze King Fedestal Kit Z3G03BK, attach as shown in the inatallalion ingbr o,

La protection de plancher peut Stre de n'impeorte quel drisl non ou Pi teur de plancher h ) #, #i dof e prolonger au mokns de 18" (456 mm) au Canads ou
18" (406 ) sux Btats-Unis devant Ja parte de chargement; Aux Btats-Unis, fs tallle minimum est Ge 32 x40 1B (893 rom x 1020 i, au Canada Ja Wille minium ost 41% £ 56 /8"
{1042 emm x 1274 mm).

L'AGENCE DE PROTECTION ENVIRCHNERMENTALE DES U8, - Cortifté conformémant aux normes d'émission de partioules 2020, o ulilisant e Imia mraching (mdthodes d'eesei
EPA 28R J 53, ASTHM EZMS ot ASTH EZ780, avec un taux J'émizeion de 0.73 g fre). Col apparsi] de chauffage su bols nd e des i [+ i ok das ré pour
un fonet G Her bo manuel du propeléteirg pour plus dinformations. i st sontre bes régl fogd de faire i [ 4 appareﬂ da uhauﬁuge &
l'encontrs des Irmrunliona d'utilisation fournies dans & manuel du propriétaire, ou sl I"lment calalyliqus esl orlovi oy désaclive.

‘Uhlioer fo unbuement svac log portes fermdes,. Ouvrir bs porte pour allmenter fe feu SEULEMENT, “He paa abstruer Pantrée d'ak de combustion, Fournir 'apport ¢alr extériour

quat pous sl a o pas obsb 'sspace sous Fapparsil. Ukiizer unk: Avac des bustibles solides - ne pas brilker aucun autre combustible, cs
qui perut rendve be iy e ba ¢h 5 fon inactif, La performance du catalyaour ou 38 longdvité n'a pas m éue)uée dang o cadre de i cortifivation, Mumdre du
calalyseur: ZHIZ0A-M ou 20224, “Empk i e warre an ok g U dpus: i Gimm o be b fre. L'ap il doi $ire installé svec ke Blare
Klng kit do jombe 226138K ou Blaze King pRdestal Kit 220381, amche ORI indiqué dang leg Ingtructions d'] inmllmion.
MANUFACTURED IN WMANUFACTURE DATE

O usa: 0 CANADA:

Blaze King Indusiries Valley Camfort Systems “AND FEBL MARLD APRD MAYD JUND

1464 Street 1280 Commercial Way JURDD AUGL SEPD QCTL NOVD DECO

Walla Walla, Wa. Panticton, B.C. 20180 20190 20200 20210 20220 20250

88362 Y2A3HS 1700236 [10 17]
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SOLID FUEL WOOD CATALYTIC STOVE
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U.S. Environmental Protection Agency certified to comply with 2020 particulate emission standards using crib wood.

af

Report #142WS8013E

The authority having jurisdiction (such a municipal building department, fire department, etc.) should be
consulted before installation to determine the need to obtain a permit.

OPERATION & INSTALLATION MANUAL

Manufactured By
Valley Comfort Systems Inc., 1290 Commercial Way, Penticton, BC, V2A 3H5, Canada
Phone: 250-493-7444 ¢ Fax: 250-493-5833 ¢ www.blazeking.com * info@blazeking.com

Pour la version francaise de nos manuels 5.V.P. vous référez a notre site web: www.blazeking.com
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U.S. Environmental Protection Agency certified to comply with 2020 particulate emission standards using crib wood.
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The authority having jurisdiction (such a municipal building department, fire department, etc.) should be
consulted before installation to determine the need to obtain a permit.

OPERATION & INSTALLATION MANUAL
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Valley Comfort Systems Inc., 1290 Commercial Way, Penticton, BC, V2A 3H5, Canada
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The authority having jurisdiction (such a municipal building department, fire department, etc.) should be
consulted before installation to determine the need to obtain a permit.
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Page 4 INTRODUCTION S$C20.

/
////

TH%S APPLIANCE IS HOT WHEN OPERATED ANB CAN GAUSE SEVERE BURNS IF CONTACTED.

« ANY CHANGES OR ALTERATIONS TO THIS APPLIANCE OR ITS CONTROLS CAN BE DANGEROUS AND IS
PROHIBITED BY FEDERAL AND STATE LAWS.

« Do not operate appliance before reading and understanding operating instructions. Failure 1o operate appliance according to
operating instructions could cause fire or injury.

« Before installing this appliance, contact the local building or fire authority and foliow their guidelines.

» This appliance must be installed by a qualified instalier.

« Risk of bumns. The appliance should be turmed off and cooled before servicing.

» Do not operate without fully assembling all components.

« Do notlet the appliance become hot enough for any part to glow red.

» Do not install damaged, incomplete or substitute components.

« Risk of cuts and abrasions. Wear protective gloves and safety glasses during installation. Sheet metal edges may be sharp.

»  Children and adults should be alerted to the hazards of high surface temperature and should stay away to avoid burns or
clothing ignition.

»  Young children should be carefully supervised when they are in the same room as the appliance. Toddlers, young children
and others may be susceptible to accidental contact burns. A physical barrier is recommended if there are at risk individuals
in the house. To restrict access to an appliance or appliance, install an adjustable safety gate to keep toddlers, young
children and other at risk individuals out of the room and away from hot surfaces.

«  Clothing or other flammable material should not be placed on or near the appliance. Objects placed in front of the appliance
must be kept a minimum of 48" away from the front face of the appliance.

«  [Jue to high temperatures, the appliance should be located out of traffic and away from furniture and drapeties.

«  Ensure you have incorporated adequate safety measure to protect infants / toddiers from touching hot surfaces.

«  Even after the appliance is out, all surfaces, including the glass and/or any attachment will remain hot for an extended period
of fime.

«  Check with your local hearth specialty dealer for safety hearth guards to protect children from hot surfaces. These quards
must be fastened to a wall and/or fo the floor.

«  Any safely quard removed for servicing must be replaced prior to operating the appliance.

«  Under no circumstances should this appliance be maodified.

«  This appliance must not be connected to a chimnay flue pipe servicing a separate solid fuel burning appliance.

« Do not operate the appliance with the glass door removed, cracked or broken. Replacement of the glass should be done by a
licensed or qualified service person.

« Do not strike or slam shut the appliance glass door.

«  Operate only with the doors tightly closed.

»  Appliance will over-fire if door is not shut and latched.

«  Only certified doors / optional fronts / and surrounds for inserts with the unit are to be installed on the appliance.

«  Keep the packaging material out of reach of children and dispose of the material in a safe manner. As with all plastic bags,
these are not toys and should be kept away from children and infanis.

« I the appliance is not properly installed, a house fire may resull. Do not expose the appliance to the elements (rain, etc.) and
keep the appliance dry at all times.

«  The chimney must be sound and free of cracks and obstructions. Clean your chimney regulatly as required.

«  Never use gasoline, gascline-type lantern fuel, kerosense, charcoal lighter fluid, or similar liquids to start or “freshen up’ a fire in
this heater. Keep all such liquids well away from the heater while it is in uss.

s Your appliance requires periodic maintenance and cleaning. Failure to maintain your appliance may lead to smoke spillage in
your homs.

«  Higher efficiencies and lower emissions will generally result when burning air dried seasoned woods, as compared to wet,
green or freshly cut wood. Burning wet unseasoned wood can cause excessive creosote accumulation. When ignited i can
cause a chimney fire that may result in a serious house fire.

«  The appliance is designed o burn seasoned wood only. Do not burn treated wood, coal, charcoal, colored paper, cardboard,
solvents or garbags.

«  Burn wood directly on the firebricks. Do not use a grate or slevale the fire.

« Do not store wood within appliance installation clearances or within the space required for re-fueling and ash removal.

«  Ashes must be disposed in a metal container with a tight lid and placed on a non-combustible surface well away from the
home or structurs until completely cool.

180.5C20.2 v1.00 October 19, 2017
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SPECIFICATIONS

Paga 5

Model Sirocco 20.2 {catalylic)
Height (w/ Pedestal) 33 3/8” (848 mm)
Height (w/ Legs) 317/8" (810 mm)
Width 257 (635 mm) (without removable bypass handle)
Depth 27 1147 (892 mm) (without optional fan kif)
28 18" (715 mm) (with optional fan kit)
Flue collar 6" 1.D.

Recommended flue draft

.05 water column (on high burn)

Fire door opening

15 5/8" x 8" (397 mm x 204 mm)

Firebox depth

16" (407 mm) brick to brick, 18 172" (470 mm) brick to giass

Firebox width

17 1/2" (445 mm)

Firebox height

10 3/4” (273 mm)

Fire box capacity

1.8 cu. ft.

Recommended Fusl length

16" max. (407 mm)

Wood capacily (approximate):

White oak - 45 Ibs. (20.41 kg)

Fir - 30 Ibs. (13.61 kg)

Construction

10 gauge & 1/4” firebox, brick lined
16 gauge outer shields

Shipping Weight (Firebox only}

320 Ibs. (145.2 kg)

Shipping Weight (Pedestal only)

45 Ibs. (20.4 kg)

Shipping Weight (Legs only)

20 Ibs. (9.1 kg)

Chimney recommendation (Minimum)

15 from stove top to chimney cap: Insulated liner recommended

This unit was tested and listed UL 1482-11(R2015) and

EMISSIONS | CO Average(%) g/hr
LULC-8627-00 by OMNI-Test Laboratories. T 550 555
This manual describes the instaliation and operation of the . -
Ashford AF20.2 catalytic equipped wood heater. Med-low Burn 0.14 0.58
This heater is certified to comply with the 2020 U.S. Med-high Burn 0.25 0.93
Environmental Protection Agency’s particulate emission High Burn 0.23 1.53

standards using crib wood.

Under specific test conditions this heater has been shown to deliver heat at rates ranging from 8800 to 289785
Btu/hr. This wood heater has a manufacturer-set minimum low bum rate that must not be altered. it is against
federal regulations to alter this setting or otherwise operate this wood heater in a manner inconsistent with
operating instructions in this manual.

This wood heater contains a catalytic combustor, which needs periodic inspection and replacement for proper
operation. 1t is against federal requiations to operate this wood heater in a manner inconsistent with operating
instructions in this manual, or if the catalytic element is deactivated or removed.

The combustor supplied with this heater is either a Z0336A-M or Z0334 metal combustor. Consult the catalytic
combustor warranty also supplied with this wood heater. Warranty claims should be addressed to:

in USA
Blaze King Industries

Warranty Department, 146A Street
Walla, Walla, Washington 99362, Ph: 509-522-2730

in Canada

Blaze King Industries / Valley Comfort Systems
Warranty Department, 1290 Commercial Way
Penticton, BC Canada V2A 3H5, Ph: 250-493-7444

180.5C20.2 v1.00 October 19, 2017
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Page 6 APPLIANCE DIMENSIONS $C20.:

APPLIANCE DIMENSIONS—Sirocco §C20.2 (w/ Pedestal)
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IENSIONS—Sirocco SC20.2 (w/ Legs)
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Page 8 CERTIFICATION LABEL SC20.

SIROCCO SC20.2 (SN 75 |

EN - L
b fepnte B AZE KING CATALYST STOVE - POELE A BOIS CATALYTIQUE
¢ us ROGM HEATER, SOLID FUEL TYPE, ALSO FOR USE IN MOBILE HOMES. / APPAREIL APPROUVE DE TYPE CARBURANT SOLIDE,
e AUSSI ADAPTE POUR INSTALLER DANS UNE MAISON MOBILE.
R T qus . hbratasien. wis. SUITABLE FOR MOBILE-HOME INSTALLATION. / CONCU POUR MAISONS MOBILES.
Report #0142WS013E MODEL / MODELE: $020.2
Tosted 10/ Tosté: UL 1462-11(R2015) / ULC S627-08
CERTIFIED IN BOTH UNITED STATES AND CANADA/ CERTIFIE POUR LES ETATS-UNIS £ LE CANADA

PREVENT HOUSE FIRES- Install and use only in accordance with Blaze King's instaliation and operation instructions. Contact local building or fire officials about restricions angd
installation inspection in your area. The flue size is 8",

CHIMNEYS: DO NOT CONNECT THIS UNIT TO A CHIMNEY FLUE SERVING ANOTHER APPLIANCE. Except for installation dewsiled below, use 67 listed factory built chimney suitable
for use with solid fuels and conforming to, ULC629 in Canada or UL-183HT in the USA or a masonry residential type chimney.

Mobile Home, residential close clearance, and residentiat aloove instaliations require a 87 listed double wall close clearance chi on, with g fisted factory buil
chimney suitable for use with solid fuels and conforiming to, YLOB2¢ in Canada or UL-103HT in the USA. Mobile Home instalistions dTP only allowed with & roof exit.

Bo not install in a sleeping room. Passing through a wall or ceiling requires special methods: see instructions and local building codes.

POUR PREVENIR UN INCENDIE - Instalfer ot smployer seulement selon le manust insialiation de Blaze King. Contacter les autorités locales en batiments ou en matiére de
prévemio’n dincendies au sujet des normes d'inspection et dinswllation dans voue secteur. La dimension des conduits de cheminée est de §”.
CHEMINEE: NE PAS CONNECTER CETTE UNITE A UNE CONDUITE DE CHEMINEE SERVANT UN AUTRE APPAREIL. Exsepts pour les shuations détailides ci-dessous, employer

une chemings de 57 homologuee par {e fapricant & a des 'hnf d'utilisation pour solides conforme & la norme ULCG29 au Canada ou UL-103HT aux Etais-tnis ou
employer une ch e ie de wpe résid
L msnﬂduon dans une maison mobﬂe, en espace restreint ou dans des endroits & faible dé requiert {'utilisation de s muraux & doubles parois et ayant une

§" pour la inde. Csux-ti doivent étre homologués par le fabricant & des fins d'uiilisation pour i solides coniormé & la norme ULCH2Y au Canada ou

UL 103HT aux Eats-Unis. Linstallation dans une maison mobile est permmise seulement avec une sortie passant par je 100t

Ne pas instalfer dans une chambre & coucher. Passer 3 travers un mur ou un plafond requiert une miéthode spécifique déorite dans les instructions et dans le code local du batiment.
MINIMUM CLEARANCES TO COMBUSTIBLES (See owners manual for complete description of all requirements)

DEGAGEMENTS MINIMUM AUX COMBUSTIBLES {voir les directives d'instaliation pour la description compléte de toutes les conditions)

Residential installations / instaliations Résidentielies A B C D E F o
Reof exit, paraliel and corner. 1275 5.5 25.26" 15,676 & 1857 37
Bortie de toit, paralidle st coin. 324 mm 166 rom 442 mm 404 mm 6% rom 470 mrm 340 mm
Wali exit, paraliel and corner. 42,78 6.5 25.25" 15,675 & 18,57 e
Sortie de mur, paralidie et coin. 324 mm 165 ram 842 mrs 404 mm 163 ram 478 mms 940 rmm
Alcove roof exit. Fan kit or rear shield required. 12.75" 6.5" 25.25" 16.878" k7l
Sortie de toit en alcdve. Kit de ventilateur st protecion arviére requise. 324 ram 466 mra 842 ram 404 mm 948 mrr

Wiobile Home instaliations / Instatiation pour Maison Mobile

Roof exit, paraliel and comer. Fan kit or rear shield required. Outside air kit required.

Sortie de toit, paraiiele et en coin. Kit de ventilateur et protection arvisre requise. Kit d’air sxtérisur
Tequis,

12.787 6.8 2825 16.8787" 8’ 1657 ar
324 mim 156 rrn 842 rm A4 mim 153 A70 mm 84C mm

*Check with local codes and pipe manufacturers for pipe clearances. In Canada 18" clesrances from single wall pipe is required.
* Yérifier aves le code du batiment focal et aves le manufasiurier de tuyaux pour fes dégagements. Au Canada un dégagement de 18 po est exigé pour un tuyau  sirmple paroi.

G-~ 3.57 (8% i} in U.S.A.
&7 {203 rrn) in Canada

H - 16 {406 mm) in U.S.A,
18”7 {456 mm} in Canada

i -0” {Gmm}inU.SA
27 {203 mrm) in Canada

I - 187 (456 mm) *

ALCOVE

min. widih / largeur 505"
max. depth / profondeur 48"
min. height above swove top /

i 3354 i hauteur min. au~dessus du podle a7

Y 57t Conodd and 250
*2 = Y i Torndy g £ i 934

R rengoended

Floor protection may be any non-combustibie material or Listed Floor Protector, and must extend atieast 18”7 (456 mm} in Canada or 16”7 {406 mim) in U.S.A., in front of the loading
door opening: in USA, minimum size is 327 x 48 1/8” (813 muim x 1628 mm), in Canada, minimum size is 417 x 50 /87 (1042 mrm x 1274 mm).

US ENVIRONMENTAL PROTECTION AGENCY Certified to comply with 2020 particulate emission standards using orib wood. {EPA test methods 2BR/GG with an smission-rate of .73 g/
hr}. This wood heater needs periodic inspection and repair for proper operation. Consult the owner’s manual for further mform:mon itis against federal reguiations 1o operate this
wood heater inn & manner inconsistent with operating instructions in the owner's manual, or if the 4 is & or removed.

*ONLY GPERATE WITH DOORS CLOSED. Open door to feed fire QNLY. *DO NOT OBSTRUCT COMBUSTION AIR OPENINGS. Do not obstruct the space bensath the heater. For

use with solid wood fuel onfy - do not burn other fuels, this may make the catalyst in the combustor insctive. The performance of the catalytic device or its durability has not

been evatuated as part of the certification. Comlbustor part number: ZE338A-M or 20334, Provide adequate outside air for combusiton. *Replace with only ceramic glass, 5 .
Thickness. Unit must be installed with Blaze King Leg Kit Z2613BK or Blaze King Pedesta! Kit Z3803BK, attach as shown in the installaton insuuctions.

La protection de pl'ancher peut dtre de n’imports gqusl matérie] non. i ou Protest: de ué, &t doit se proionger auw moins de 18" (456 mm) au Canada ou
18" {406 mm} aux Etats-Unis devant la porte de chargement; Aux Etats-Unis, Ia taille minimum est de 32" < 40 1/8” {813 mum x 1020 mm}, au Canada ia taille minimum est 417 x 58 1/8”
{1042 i x 1274 mm).

LAGENCE DE PROTECTION ENVIRONNEMENTALE DES U.8. - Certifié conformément aux normes &'émission de particules 2020, en utili du bois 3 éthodes d'essai
E:'PA 2BR/ 5G, ASTH 52515 ot ASTM E2788, avec un taux d'émission de 8.73 g fhre). Cot appareil de chauffage au bois né ite des inspections périodigues ot des réparations pour
e ¥ i Cons e manust du propristaire pour plus dinformations. I est contre Iss réglements fédéraux de faire fonctionner cet appareil de chaufage &

fencontre des instructions dutilisation fournies dans fe manue! du propridtairs, ou si 'éiément catalytique est enfevé ou désactive.

“tiliser le uniquement avec les portes ferméss. Guyrir fa porie pour afimenter e feu SEULEMENT. *Ne pas obstruer Pentrée d'air de combustion. Fournir 'apport d’air exiérisur
J pour ati 5] i Ne pas obstruer Pespace sous Uapparell. Utiliser uni avec des it solides - ne pas briler aucun auwe combustible, ce

qui peut rendre le catalyseur de la chambre 4 combustion inactif. La performance du catalyseur ou sa longévité o' pas évatuée dans le cadre de la certification. Numéro du

catalyseur: ZE335A-M ou 26334, *Employer seulement fe verre en céramique &'une épaisseur de Smim si le remplacement est nécessaire. L'appareil doit étre installé avec le Blaze

King kit de jambe 226138BK ou Blaze King piddestal Kit 2Z8083BK, attache comme indiqué dans fes instructions d'instaliation.

MANUFACTURED IN MANUFACTURE DATE
O USA: O CANADA:
Blaze King Industries Yalley Comfort Systems JANDD FEBL MARD APRDO MAYD JUND
1464 Street 1290 Commercial Way JULDI AUGD SEPD OCTI NOVD DECD
Walla Walla, WA. Penticton, B.C. 20180 204907 2020070 202400 202200 202300
99362 Y28 2H5 170.02361101 Thindd
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SC20. SAFETY PRECAUTIONS Page 9

iF THIS BLAZE KING APPLIANCE IS NOT PROPERLY INSTALLED OR OPERATED, A HOUSE FIRE MAY
RESULT. TO REDUCE THE RISBK OF FIRE, FOLLOW THE INSTALLATION INSTRUCTIONS. CONTACT LOCAL
BUILDING OR FIRE OFFICIALS ABOUT RESTRICTIONS AND INSTALLATION INSPECTION
REQUIREMENTS IN YOUR AREA.

PLEASE READ THIS ENTIRE MANUAL BEFORE YOU INSTALL AND USE YOUR NEW APPLIANCE. FAILURE TO
FOLLOW INSTRUCTIONS MAY RESULT IN PROPERTY DAMAGE, BODILY INJURY, OR EVEN DEATH.

This appliance must be connected to a listed high temperature (ULCE29 IN CANADA OR
UL-103HT IN THE USA) residential type factory built solid fuel chimney or an approved
masonry chimney with a flue liner.

Chimney and chimney connector must be in good condition and kept clean.

NEVER vent the stove to other rooms of the building. Must be vented to the outside ONLY.
NEVER use a chimney or chimney connector smaller then the stove exhaust, unless
approved by your local inspector.

NEVER vent the stove inlo a "Class B” gas vent chimnay.

DO NOT CONNECT 1N CONJUNCTION WITH ANY AIR DISTRIBUTION DUCTWORK
UNLESS SPECIFICALLY APPROVED FOR SUCH INSTALLATIONS.

Inspect the chimney connector and chimney regularly during each buming season and
clean when necessary.
DO NOT CONNECT THIS UNIT TO A CHIMNEY FLUE SERVING ANOTHER APPLIANCE.

NEVER intentionally start a chimney fire to clean the flue.

When instalied in a mobile home, this appliance must be bolted to the floor and provided
with outside air.
WARNING: DO NOT INSTALL IN A SLEEPING ROOM
CAUTION: THE STRUCTURAL INTEGRITY OF THE MOBILE HOME
FLOOR, WALL, AND CEILING/ROOF MUST BE MAINTAINED.

Check with local building officials.

Do not make any changes or
madifications o an existing
masonry fireplace or chimnay
to install this appliance. Do
not make any changes to

the appliance (o increase
combustion air.

if the Optional Fan Kit is
installed, connect this unit fo
a properly grounded, 110-volt
electrical outlet. Do not route
the power cord in front of or
under the appliance.

180.5C20.2 v1.00 October 19, 2017
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Page 10 SAFETY PRECAUTIONS $C20.

Never try to repair or replace
any part of this appliance
unless instructions are given
in this manual. All other work
must be done by a trained
technician.

Do not place clothing or other
flammable items on or near
this appliance.

DO NOT OVER FIRE THIS
HEATER. Attempis to
achieve heat oulput rates
that exceed heater design
spacifications can result in
permanent damage to the
heater and to the catalytic
combustor. QOver firing the
appliance may cause a house
fire. Never burn the appliance
s0 hot that the appliance or
chimney connector begins fo
glow.

Allow the appliance to cool
down before carrying out any
maintenance or cleaning.

Maintain the door and glass
seal and Keep them in good
condition. A leaking door seal
will shorten burn times and
may harm the combustor.

Do not use a grate or other
device o slevate the fire off of
the firebox floor. Bumn the fire

Avoid placing wood against directly on the bricks.

the glass when loading. Do
not slam the door or strike the
glass.

Ashes should be placed in a
steel container with a tightly
fitting lid and moved cutdoors
immadiately. If the ashes are
disposed of by burial in soll or
otherwise locally dispersed,
they should be retained in
the closed container until

all cinders have thoroughly
cooled. Gther waste shall not
be placed in this container.

Do not throw this manual
away. This manual has
important oparating and
maintenance instructions that
vou will need at g later time.
Always follow the instructions
in this manual.

it is required in some jurisdictions to install smoke and carbon monoxide detectors where
heaters are installed. Install at least one smoke dstector on each floor of your home to
ensura vour safety. it should be located away from the wood appliance and closa {o the
sieeping areas. Locating a smoke detector too close 10 a wooed appliance can cause the
smoke detector alarm to sound if a puff of smoke is emitted while the wood appliance door
is open during reloading. Follow the smoka detector manufacturers placement, installation,
and maintenance instructions.

180.5C20.2 v1.00 October 19, 2017
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SC20. SAFETY PRECAUTIONS Page 11

This appliance is designed and approved for burning cord wood only. DO NOT burn trash,
garbage; artificial or paper logs; gift wrappings; coal; lighter fiuids; chemical cleaners;
chemical starters; treated or painted wood; salt water driftwood or feil-backed paper such
as gum wrappers or cigarette packages; lawn clippings or yard waste; materials containing
rubber (including tires), plastic, asbasios; waste pelroleum products, paints or paint
thinners, or asphalt products; construction or demolition debris; railroad ties or pressure-
treated wood; manure or animal remains; unseasoned wood or paper products, cardboard,
plywood, or particleboard. The prohibition against burning these materials does not prohibit
the use of fire slarters made from paper, cardboard, saw dust, wax and similar substances
for the purpose of starting a fire in an affected wood heater. Burning these materiais may
result in the release of toxic fumes or render the heater ineffective and cause smoke.

Burn natural wood only. It will void all warranties and safety listings and may damage the
combustor.

Do not use chemicals or fluids
to start the fire. Never use
gasoline, gasoline-type lantern
fuel, kerosene, charcoal lighter
fluid, or similar liquids to start or
freshen up’ a fire in this heater.
Keep all such liquids well away
from the heater while it is in use.
Some fuels could generate
carbon monoxide and ara very
dangerous.

Never burn the appliance
with the loading door open.
Leaving the door cracked
open may damage the
combustor.

Never block free airflow
through vents on this
appliance.

HOT WHILE IN OPERATION.
KEEP CHILDREN,
CLOTHING AND FURNITURE
AWAY.
CONTACT MAY CAUSE SKIN
BURNS.

Do not touch the appliance
when it is hot and educate all
children of the danger of a
high temperature appliance.
Young children should be
supervised when they are

in the same room as the
appliance.

Keep furniture, curtains,
wood, paper and other
combustibles a minimum of
48in (1219mm) away from
the front of the appliance.
ALSO, DO NOT STORE
COMBUSTIBLES UNDER
THE APPLIANCE (WOOD,
PAPER stc.).

This appliance must be
properly installed to prevent
the possibility of a house

fire. The instructions must
be strictly adhered to. Do not
use makeshift methods or
compromise in the installation.

Contact local building officials
{0 obtain a permit and
information on any installation
rastriction or inspection
requirements in your area.
Notify your insurance
company as waell.

180.5C20.2 v1.00 October 19, 2017
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Page 12 INSTALLATION INSTRUCTIONS | $C20.

i

EEF@RE INSTALLING THIS APPLEANCE C@NTAQT THE LQCAL BUILDING OR FIRE OR OTHER
AUTHORITY HAVING JURISDICTION AND FOLLOW THEIR GUIDELINES.

o THIS APPLIANCE MUST BE INSTALLED BY A QUALIFIED INSTALLER. FOLLOW THE
INSTALLATION DIRECTIONS. DO NOT OPERATE WITHOUT FULLY ASSEMBLING ALL
COMPONENTS.

» IF THIS APPLIANCE IS NOT PROPERLY INSTALLED, A HOUSE FIRE MAY RESULT.

s THIS APPLIANCE IS HOT WHEN OPERATED AND CAN CAUSE SEVERE BURNS IF
CONTACTED. CHILDREN AND PETS MUST BE KEPT FROM TOUCHING THE APPLIANCE
WHEN IT 1S HOT.

« COMBUSTIBLE MATERIAL SUCH AS FIRE WOOD, WET CLOTHING, ETC. PLACED TOO CLOSE
CAN CATCHFIRE. OBJECTS PLACED INFRONT OF THE APPLIANCE MUSTBE KEPTA
MINIMUM OF 487(1219 MM) FROM THE FRONT OF THE APPLIANCE.

waTIonaL We recommend that our pmduﬁ*s be )

ﬁiﬁ%ﬁ’%{?% installed and serviced by professionals
. whey are cartified in the U8, oy the
Mational Fireplace instiule® (NP as
MF Bpecialists or who are cenified

in Canada by Wood -

Engrgy Technios!

iﬁszw ﬂ,?,g Training (WETTL

PARTS INCLUDED WITH THE SIROCCO

Blaze King grants no warranty, implied or
stated, for the installation or maintenance of the
appliance and assumes no responsibility of any
consequential damage(s).

Woud Energy
?’fthmwm‘ Tmming

wower o

7

1. Poker
2. Manual Kit (w/ warranty cards, thermometer, fire starter, bypass handle)

OPTIONAL EQUIPMENT
1. Convection Deck (Z3815) 2. Fan Kit (£2514)
3. Rear Shield (Z4015) 4. Leg Model Ash Pan (Z3820)
5. Outside air kit (£Z1726B)

FLOOR PROTECTION

If the stove sits on a combustible floor, a non-combustible shield must be used underneath the
stove and extending 16" cut from the front and 8” on either side  of the fuel-loading door in the
LUSA, In Canada a non-combustible shield must be used underneath the stove and extending 8”
on either side and rear and 18" out in front of the loading door.

A non-combustible shield is also required underneath the chimney connector and extending at
least 27 (50.8mm) on either side of the chimney connector.

See the next page for minimum sizes depending on model. This floor protection is required

o prevent sparks from falling onto the combustible floor. See CSA B365-M87). This product
does not require thermal hearth pad protection.

180.5C20.2 v1.00 October 19, 2017
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SC20.: INSTALLATION INSTRUCTIONS Page 13

IUM CLEARANCES for SC20.:2

Residential Installations A B C 1] E F J
Roof exit, paralel and oorer. 24 e | 166 e | 63w | 408 o | 153 s | 4700 | 940 e
Wl ext, parallel and comer 321 o | 166 wm | 643 | 404 o | 153 e | 470 o | 40 e
Alcove, roof exit. Fan Kit or rear shield required. 31{22415}” 1(;6@im 62454?3« 14%481?: géi;m

Maobile Home Instaliation

Roof exit, parallel and corner. Fan kit or rear shield reqguired. Cutside air kit 12.757 8.5” 25.258" {15.875™ 8" 18.5™ 37"
required. 324 mm | 166 mm | 842 mm | 404 mm | 153 mm | 470 mm | 940 mm

* Check with iocal codes and pipe manufacturer for pipe clearances. in Canada, 18 clearances from single wall pipe is required.

Liearances may only be reduyced by means approved by the regulatory authority
N ZY } /y %

B ¢ |25 mm)l
| !

T 0 K

- - a5 2]

\ N / MIN.2ft*

\) H

/o

*1= 5" in Canada and 2 5" in USA
*¥2 = 59" in Canada and 57" in USA

*3ft recomended

G =3 172" {89mm} in USA H = 168" (4068mm) in USA = 0" (Omm)in USA K= 18" (456mm) for single wall pipe in Canada
8" (203mm) in Canada 18” (456mm) in Canada 8" (203mm) in Canada

Ember protection shisld (not required 1o have an insulation value) or
a listed UL 1618 Type 1 floor protector must have a minimum size of;

In USA: 327 % 40 1/8” (813 mm x1020 mm)
in Canada: 417" x50 1/8"(1042 mm x 1274 mm)

Alcove minimum width 50 1/2°, maximum depth 48, minimum above stove top 377

This stove must be installed in compliance with all local codes and regulations.

180.5C20.2 v1.00 October 19, 2017
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Page 14 INSTALLATION INSTRUCTIONS S$C20.

COMBUSTION AIR

Ensure adequate combustion air allowing for all other exhausting type appliances in the dwelling (range hoods,
dryers, etc.). In air tight homes and modern constructions, careful considerations must be taken into account
when using a wood burning appliance. Heat recovery ventilators (HRV) systems along with constant running
pan motors in air handlers must be taken into account when balancing the system. Failure to do so may

result in air starvation, smoke spillage and carbon monoxide threats. Consult a HVAC specialist for proper
installation.Ensure adequate combustion air allowing for all other exhausting type appliances in the dwelling
(range hoods, dryers, elc.). In airtight houses it is recommended fo install a fresh air inlet info the room where
the appliance is located, to pravent air starvation.

DRAFTING PERFORMANCE

Draft is the force which moves alr from the appliance up through the chimney. The amount of draft in vour
chimney depends on the length of the chimney, local geography, nearby obstructions and other factors.
External forces, such as wind, barometric pressure, topography, or factors of the home (nhegative pressure from
exhaust fans, chimneays, air infiliration, elc) may adversely affect draft.

Too much draft may cause excessive temperatures in the appliance and may damage the heater. An
unconirollable burn or excessive temperature indicates excessive draft,

inadequate draft may cause back puffing into the room and ‘plugging’ of the chimney. Inadequate draft will
cause the appliance to leak smoke into the room through appliance and chimney connactor joints,
Blaze King cannot be responsible for external forces leading 1o less than optimal performance.

ROLE OF THE CHIMNEY
Without a proper installed chimney, this appliance will not burn correctly.

The role of the chimney is to pull the proper amount of air info the firebox for the purpose of complste
combustion. Incomplete combustion will lead 1o more smoke and pollution of the cutside air. A proper
operating chimney will allow the user o enjoy peak performance at all burn operating levels from low to high.
Blaze King therefore recommends vertical installations with a minimum length of 15 from stove top to chimney
cap. In all freestanding stove installations, use double wall stove pipe from the stove top to the celling support
box. The use of double wall stove pipe does allow for reduced clearances, however most importantly, it helps
o keep the chimney warm and improve draft,

For wall exits, the same suggestion applies. With the addition of the recommendation 1o use two 45 degree
elbows rather than a single 90 degree slbow. The use of two 45 degree elbows will allow for both a smoother
transition to the exierior chimney and will also shorien the horizontal run to the outside chimney. A minimum
36" rise is recommended prior (o any elbows being used. When possible, cuiside chimney systems should
be isolated from direct exposurs to winter weather by building a chase around the chimney, observing all
clearances as specified by the venting manufacturer. Doing so will help to keep the chimney warmer and
improve draft.

180.5C20.2 v1.00 October 19, 2017
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SC20.: INSTALLATION INSTRUCTIONS Page 15

VENTING SYSTEMS

The venting system consists of a chimney connector and a chimney. These get exiremely hot during use.
Temperatures inside the chimney may exceed 2000 degrees in the event of a creosote fire. To protect against
the possibility of a house fire, the chimney connector and chimney must be properly installed and maintained.
Alisted thimble must be used when a connection is made through a combustible wall to a chimney. A chimney
support package must be used when a connection is made through the celling to a listed prefabricated
chimney. These accessories are absolutely necassary {o provide safe clearances to combustible wall and
ceiling material.

This stove may be connected to a lined masonry chimney or a listed factory built chimney suitable for use with
solid fuels and conforming to, ULCE29 in Canada or UL-103HT in the USA. Do not connect it to a chimney
serving another appliance. To do so will affect the safe operation of both appliances, and will void the stove
warranty. You must comply with the local authority having jurisdiction and/or in Canada, CSA installation
standard B365-M8&7.

The chimney connactor must be 6” diameter, 24 MSG Black/Blue steel. Do not use aluminum or galvanized
steel. They cannot properly withstand the extreme temperatures of a wood fire. The chimney connector
betwesn the stove and the chimney should be as short and direct as possible.

The chimney connector must be attached to either an approved masonry chimnay or one of the listed factory
built chimneys suitable for use with solid wood fuel. All joints must be tight and fastened with sheet metal
SCrews.

THE CHIMNEY CONNECTORISTO BE USE@ @E\ELY WETHEN THE ROOM, BETWEEN THE STOVE
AND CEILING / WALL. NEVER USE A CHIMNEY CONNECTOR TO PASS THROUGH AN ATTIC

OR ROOF SPACE, CLOSET OR SIMILAR CONCEALED SPACE, ORAFLOOR, OR CEILING. AN
EFFECTIVE VAPOR BARRIER MUST BE MAINTAINED AT THE LOCATION WHERE THE CHIMNEY
OR COMPONENT PENETRATES TO THE EXTERIOR OF THE STRUCTURE. ALWAYS MAINTAIN
THE MINIMUM CLEARANCES TO COMBUSTIBLES AS REQUIRED BY THE APPLICABLE BUILDING
CODES.

180.5C20.2 v1.00 October 19, 2017
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Fage 16

INSTALLATION INSTRUCTIONS

SC20.:

CONNECTION TO A METAL PREFABRICATED CHIMNEY

When a metal prefabricated chimney is used, the manufacturer’s installation instructions must be followed
precisely. You must also purchase {from the same manufacturer) and install the ceiling support package or
wall pass through and “T” sectlion package, fire stops (when needed}, insulation shield, roof flashing, chimney
cap, etc. Maintain the proper clearance to the structure as recommended by the manufacturer. This clearance
is usually a minimum of 2 inches, although it may vary by manufacturer or for certain components,

There are basically two methods of metal chimney installation. One method is to install the chimney inside
the residence through the ceiling(s) and the roof. The other method is to install an exterior chimney that runs
up the outside of the residence {not recommended). ¥ it is necessary 1o run the chimney outside, build an

outside chase around the chimney.

The chimney must be the required height above the roof or other obstruction for safety and for proper draft
operation. The requirement is that the chimney must be at least 3 feet higher than the highest point where it
passes through the roof and at least 2 feet higher than the highest part of the roof or struciure that is within 10

2 1,006 m).
it

Ridge

308 my
Minimnm

Rain Cap
Chimnaey
,g@gtgmé , Storm Collar
Roof Radiation ™S, /

Shield (if required)-

e,

~Foof Flaghing

&
Min. 18" Minirmum Air
Space in
accordance
with chimney
listing

Insulated Tee—ter

Chimney

Connector >

Wall Support

o

i -hase
{Optional)

i d
L3

Non-Combustible Existing Floor
“loor Protector (Combustible)

Horizontal tnsialiation

180.5C20.2 v1.00

feet of the chimney, measured horizontally (Fig. 1). The
height requirement is necessary in the interest of safety
and does not necessarily assure proper flue draft. Use
a minimum total system height of 15 feet, measured
from the stove flue collar to the top of the chimney, not
including the chimney cap.

B
Roof Radiation., 4
Shield {(if required)

&

e

——Ale Radiation

H

& Mirdmum Alr Space
Py in accordance with
thmney«cﬁ;ss chimney listing

Connector -

- 3

Y

O, S .

2 a A
Non-Combustible Existing Floor
Floor Protector  (Combustible)

Standard Ceiling installation
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5C20. INSTALLATION INSTRUCTIONS Page 17

CONNECTION TO A MASONRY CHIMNEY TYPICAL T

Masonry chimney™™* _

Ensure that a masonry chimney meets the minimum standards \‘:‘ —

(NFPA)Y by having it inspected by a professional. Make sure there \\N’*\\

are no cracks, loose mortar or other signs of deterioration and RAFTER” ™ ™S EAVE

blockage. Have the chimney cleaned before the stove is installed CLEARANCE wih HRESTG%

and operated. When connecting the stove through a combustible .

wall to a masonry chimney, special methods are needed. CEILING JOIST CLEARANCE
COMBUSTIBLE

In Canada, the wall cut away is to provide 18" clearance for the WA%'

connector. The resulting space must remain empty. A flush

mounted sheet metal cover may be used on one side only. If CONNECTOR

covers are {o be used on both sides, each cover must be mounted

on noncombustible spacers at least 17 clear of the wall.

**Blaze King recommends the use of a Stainless steel liner, FLOOR

preferably insulated, inside a masonry chimney. This {o PROTECTION

o ST O O O O O O 5

maintain proper draft and overall betier operation of the unit.

Your local dealer or iocal jurisdiction can provide details of
approved methods of passing a chimney connector through a

combustible wall in your area. In USA, the National Fire BLAZEKING Ea—
Protection Association has minimum standards to comply RECOMMENDED
with. In Canada , this type of installation must conform to e
CAN/CSA-B385, Installation Code for Solid Fuel Burning l ‘
Appliances and Equipment.
o E
7777777 I APPROVED
- LINER OR
— - LT RIGID FLEX
) ]
MINIMUM 21t RISE e
3ft RECOMMENDED 1 : ooy
¥ = -
ﬂ{ CLEANOUT
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RECOMMENDED FLUE HEIGHTS
1. At sea level the minimum height is a 15 ft (4.6 m) straight run.
2. Add the following vertical height to the flue to compensate for:

45° elbow = 1.0 # (30 m)
90° elbow = 2.0t (.61 m)
“T" section= 3.0 (81 m)

3. Each foot of horizontal run = 2 # (61 m) of vertical rise.

Example: One 90° elbow = 2ft (.81 m)
2ft Horizontal run =48 (1.2m)
One base *T” =391 m)

Total height addition

= Oft (2.7 m) at sea level

INSTALLATION INSTRUCTIONS

MINIMUM RECOMMENDED FLUE HEIGHT

ELEVATION
ABOVE SEA NUMBER OF ELBOWS
LEVEL
1] 2X15° | 22X 30° | 2 445°
0-1000ft 15 16 18 19
0-305m 4.6 m 49 m 55m 58m
1000 - 2000 ft 15.5 16.5 18.5 19.5
305-610m 4.7 m 50m 56m 59m
2000 - 3000 ft 186 17 19 20
610-914 m 4.9 m 52m 58m 6.1m
3000 - 4000 ft 18.5 17.5 19.5 20.5
914 - 1219 m 50m 53m 59m 6.2 m
4000 - 5000 i 17 18 20 21
1219 - 1524 m 52m 55m 6.1m 6.4 m
5000 - 6000 ft 17.5 18.5 205 215
1524 - 1829 m 53m 56 m 6.2 m 6.6 m
8000-7000 18 19 21 22
1829 - 2134 m 55m 58m 6.4 m 6.7 m
7000 - 8000 fi 18.5 19.5 215 225
2134 - 2438 m 56m 59m 6.6 m 8.9m

NOTE: No more than one offset {two elbows allowed).
Two 45°¢lbows equal one 90° elbow

SC20.:

Please note: These are only guidelines. Please refer {o the section in the manual pertaining to draft. Every
installation is unigue and can be influenced by topographical and geographical phenomena.
The use of a manometer and an understanding of pressure planes and the stack effect are imperative in

planning and executing a successful installation.

180.5C20.2 v1.00
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MOBILE HOME (AND RESIDENTIAL ALCOVE INSTALLATIONS)

Either Rear Shield OR Fan kit are required for these installations (See next page for kits and part numbers).
Mobile home installations also requires the Quiside Alr Kit: Z1726B. They are easlest to mount befors the
stove is installed. See instructions packed with each kit NOTE: UNDER NO CIRCUMSTANCES SHOULD THE
FRESH AIR TUBE EVER BE INSTALLED HIGHER THAN THE BOTTOM OF THE APPLIANCE FIREBOX
FLOOR

When a metal prefabricated chimney is used, the manufacturer’s installation instructions must be followed
precisely. You must also purchase (from the same manufacturer) and install the ceiling support package, fire
stops (when needed), insulation shield, roof flashing, chimney cap, efc. Maintain the proper clearance 1o the
structure as recommended by the manufacturer.

Chimney connector must be double wall close clearance type with either ULCG28 or ULCS610 designation.
Single wall pipe is not allowed in Mobile Homes or in Alcove Installations. Insulated chimney components
must be a listed factory built chimney suitable for use with solid fuels and conforming to, ULCE29 in Canada or
UL-103HT in the USA. For Mobile home, the chimney neads to be removable o allow for transportation of the
mobile home,

DO NOT INSTALL IN SLEEPING ROOM. THE STRUCTURAL INTEGRITY OF THE MOBILE
HOME FLOOR, WALL AND CEILING / ROOF MUST BE MAINTAINED.

e

1

In mobile home installations, the stove must be securely fastened to the floor using the tie-downs
provided in the Outside Air kit. (For the pedestal model, remove the ash drawer to access the screw down
holes. For the Leg model, use the Leg Anchor Kit (P/N ZR8038) to secure stove 1o floor.)

ALSO, a #8 ground wire must be attached to the stove and an appropriate ground.

180.5C20.2 v1.00 October 19, 2017
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OPTIONAL ACCESSORIES
Outside alr kit, rear shield or fan kit are optional accessories, but are required for the following installations:

MOBILE HOME INSTALLATION — Requires outside air kit and fan kit or rear shield
RESIDENTIAL ALCOVE — Requires fan kit or rear shield

REAR SHIELD KIT {(Z4015)
EITHER this rear shield OR the fan kit (P/N Z22514) is REQUIRED FOR:
MOBILE HOME, any installation
RESIDENTIAL ALCOVE
TOOLS NEEDED FOR INSTALLATION: Phillips or square drive screwdriver.
INSTALLATION : The rear shield goes across the back of the stove, just below the thermostat knob. Place
shield info position, insert and tighten the two #10 X 1 1/4" screws provided.

FAN KIT (P/N 22514)
EITHER this fan kit or the rear shield (24015} is REQUIRED FOR:
MOBILE HOME, any installation
RESIDENTIAL ALCOVE
NOTE: Fan kit should be installed before the stove s placed into position
INSTALLATION: See instructions included with fan kit. Tools needed: Square (Robertson no. 2} screw
driver and a 5/32” allen wrench.

ELECTRICAL CONNECTION

Your Blaze King fan kit is equipped with a three-prong (grounded) plug 1o decrease shock hazard.

THIS PLUG SHOULD BE INSERTED DIRECTLY INTO APROPERLY-GROUNDED, THREE-HOLE
RECEPTACLE. DO NOT CUT OR REMOVE THE GROUNDING PRONG FROM THIS PLUG. Do not route
the power cord in front or under the stove,

QUTSIDE AIR KIT (P/N 1726B)

REQUIRED FOR: MOBILE HOME (any installation)

The outside air inlet hose is a flexible tube to bring oulside air for combustion into the stove from outside
the residence, through the wall or up through the floor. The flexible tube will allow some adjustment over
or around floor joists or plumbing. DO NOT CHANGE THE STRUCTURAL INTEGRITY OF THE FLOOR.
This air hose must be kept open at all times 1o provide outside air for combustion.

INSTALLATION:

See instructions included with the outside air kit. Tools needed; 1/47 or 3/8" drill motor, saber saw, saber
saw wood & metal blades, 5/16" nut driver or wrench, 7/16" wrench, small tube of hi-heat silicone.

180.5C20.2 v1.00 October 19, 2017
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PEDESTAL (Z3803BK)
NOTE: EITHER PEDESTAL OR LEG KiT(see next page) MUST BE INSTALLED BEFORE STOVE CAN BE
DUCTED AND READY FOR USE.

TOOLS NEEDED FOR INSTALLATION:
5/32” allen key and a square (Robertson #2)
screwdriver.

INSTALLATION

1. Lean stove backwards {0 gain access to
stove bottom.

2. Remove “ASH CHANNEL SEAL” by
unscrewing the four #10 screws. Remove
the 1/4” nut and bottom plate Fig. A,

3. Thread all four 1/47-20 button head cap
screws into the stove base until halfway
(included w/ pedestal kif).

4. Remove the ash drawer from the w0
assembled pedestal. (Can also remove ASH
pedestal back panel if needed) CHANMEL

5. Utilizing the key holes on the top of the SEAL
pedestal body, slide the pedestal into .
place by pushing it against the boftom of
the stove and then pushing it towards the
back of the stove (use the half tumed in
screws as guide ping) Fig. B.

8. Once the pedestal is in position, finish
tightening the four screws into the stov e
bottom and |ift stove into its upright
position.

7. Insert the ash drawer into the pedestal
front. (Reattach pedestal back panel if
removed during install}

8. Insert ash plug from pedastal kit into stove
firebox.

Fig. A

PUSH PEDESTAL AGAINST FIREBOX

BOTTOM, THEN TOWARDS FIREBOX

BACK TO CORRECTLY POSITION 1IN
KEY HOLES

180.5C20.2 v1.00 October 19, 2017
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INSTALLATION INSTRUCTIONS

LEG KIT (£2613BK)
NOTE: EITHER LEG KIT OR PEDESTAL (SEE PREVIOUS PAGE) MUST BE INSTALLED
BEFORE STOVE CAN BE DUCTED AND READY FOR USE.

TOOLS NEEDED FOR INSTALLATION: 3/4” wrench or socket wrench

INSTALLATION
1. Lean stove backwards to gain access {o stove bottom.
2. Position each leg and leg plate paraliel to stove base and fasten {o stove using the
supplied washer, lock washer, and 1/2” bolt.

3. Lift stove back to its upright position.
4

. Adjust carriage bolis in order o level stove.
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DOOR INSTALLATION AND CHANGE-OUT (Z2680BK or 226808A)
To install the door upon stove instaliation or to change it out, follow these steps:

WARNING: DOOR IS HEAVY, PLEASE HOLD FIRMLY.

INSTALLATION

1. Align bottom door hinge hole with botiom firebox hinge pin

2. Lower door onto bottom hinge pin, then align top door hinge hole with top firebox hinge
pin
Lower door onto pins until door hinge surface contacts firebox hinge surface

Fit Bypass Handle (packaged with door assembly) onto protruding bypass extension on
right side of stove.

Bow
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INTRODUCTION

All Blaze King free standing wood appliances are designed as radiant room space heaters. They have been
designed and tested o be instalied in insulated habitable rooms areas of your dwelling. The appliance has
not been designed to be installed in a concrete uninsulated basement or in a shop/garage environment. Such
applications may cause the thermosiat {o be unresponsive due the constant call for heat resulting in appliance
being in a constant or over fire situation. Consequential damage from this type of operation will deem the
warranty null and void.

All Blaze King wood appliances are designed to burn cord wood only. Dimensional timber off culs, very low
moisture content small diameter wood and pressed wood ogs, when used in excess, may result in excessive
internal firebox temperatures that can cause causing irreversible damage to the firebox’s internal structure.
Excessive temperalures can be caused by many small piecas of very low moisture content wood being used
as a primary fuel source. This may be evident by warping or warped internal plates and retainers, possible
cracking of the outer firabox and possibly premature failure of the catalviic combustor. All wood appliances
should be cleaned out and inspected at the end of every burning season to identify if any internal components
have been affected during the buming season. If problems are observed steps must be taken o identify and
correct the problem before the subsequent burning season. Failure to do so will result in the warranty of the
product being null and void.

YOUR FIRST FIRE!

The following pages contain information on the major components and operation of your healer. Please
take time to read about them as it will give you a better understanding of how your appliance works, This
undersianding will help you to operate your appliance properiy thus will extend the life of your appliance and
allow vou o get the highest efficiencies from your heater.

BYPASS
Your catalytic wood burning appliance has a bypass device COMBUSTOR
to allow the smoke from the fire to temporarily bypass,

or go around, the catalytic combustor. The bypass door
is focated inside the firebox at the top of the stove. The
bypass is a steel plate door, hinged inside the stove, and
is controlled by the bypass handle on the right side of the
stove. When the handle is pointing at you, the bypass is
open, when pointing away, it is closed. Htis g clockwise
rotation from open to
closed. NEVER OPEN
THE LOADING DOOR
WITHOUT OPENING THE
BYPASS DOOR

Note: To ensure the bypass
is closed push down on the
bypass handle uniil vou
hear a positive click.

SHIELD

BYPASS
CLOSED

BYPASS
OPEN

CATALYTIC THERMOMETER
This thermometer is located on the top of the stove. Ws purpose is to show you if the
combustor is active. Always operate the stove in the “active” zone. When the combustor is
not active the stove will emit smoke and will not be efficient. For an accurate reading, turn
fans off for approximately 10 minutes and then read the thermometer.
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THERMOSTAT
The thermostat knob is located on the top right rear corner of the stove. It controls the burn rate of the
stove. Any thermostat position between LOW(thin line) and HIGH(wide line) will produce the desired clean
burning characteristics. However, since each installation is different, you may find it necessary to operate
the thermostat to suit your situation. A HIGH(wide line) thermostat setting will produce maximum heat which
is more than suitable for heating the average size home. All adjustments to the thermostat should be done
gradually. When vou first light the stove set the thermostat to HIGH(wide line) setting for 20 30 minutes, or
until the fire is well established. Once the fire | ingyfor s
minutes and then to a LOW(thin line)
setling or the desired setting. Too rapid
an adjustment may cause the stove to
operate improperly. The most common
mistake new owners make is continually
adjusting the thermosiat.

LOW(thin line) MED(middle of line) HIGH(wide line)

SELECTING WOOD

/
///
T,

THES APPLIANCE IS DESIGNED 70O BURE\E E\EATURAL WQQD ONLY. DO NOT BURN TREATED
WOOD, COAL, CHARCOAL, COLORED PAPER, CARDBOARD, SOLVENTS OR GARBAGE.

«  HIGHER EFFICIENCIES AND LOWER EMISSIONS WILL GENERALLY RESULT WHEN BURNING
AIR DRIED SEASONED WOODS, AS COMPARED TO WET, GREEN OR FRESHLY CUT WOODS.

- BURNING WET UNSEASONED WOOD CAN CAUSE EXCESSIVE CREOSOTE ACCUMULATION.
WHEN IGNITED IT CAN CAUSE A CHIMNEY FIRE THAT MAY RESULT IN A SERIOUS HOUSE FIRE.

Lise dry seasoned wood, split and stacked and protected from rain for at least 24 months with a moisture
content of 20% or lower. It takes a great deal of energy to evaporate the moisture contained in green wood
and that energy will not be heating your house. Also, green or wet wood will greatly increase creosole
problems. The only accurate method to determine moisture content in wood is to use a moisture meter,

Never burn salt-water driftwood. |t is very corrosive and will damage the firebox. Burning salty wood also
voids the warranty.

This controlled combustion firebox has been designed for high efficiency and long burn times.

The proper time to add more wood is when the last charge has been reduced to a glowing charcoal bed
and while the catalytic thermometer is still active range. There will be very little smoke at this stage in the
burn cycle.

Both hardwood and softwood burn equally well in this appliance but hardwood, which is more dense, will weigh
more per cord and burn a little slower and longer. Firewood should be split and stacked in a manner that air
can get to all parts of it and covered in early spring 1o be ready for burning that fall.

The only accurate way to determine wood moisture is {0 purchase a moisture meter

NEVER START AFIRE UNLESS ALL BRECKS ARE @@RREQTL‘Y PLACED INSIDE THE FIREBOX.
CHECK THE INSTALLATION INSTRUCTIONS CAREFULLY.

*+  ALWAYS OPEN THE BYPASS DOOR BEFORE OPENING THE LOADING DOOR.

*  ONCE THE LOADING DOOR IS CLOSED, CLOSE THE BYPASS DOOR DIRECTLY AFTER THE
CATALYTIC THERMOSTAT NEEDLE IS IN THE ACTIVE ZONE.
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OPERATING INSTRUCTIONS SC20.:

HOW TO USE MOISTURE METERS

1. Take a random selection of around 3-4 logs per
cubic yard or cubic meter.

2. Split each log down the middle.

3. In the center of log push pins of meter along
grain - three measurements are taken on the
freshly splif surface: 2” or 5 cm in from each
end of the log and in the middle of the split
surface with sufficient contact (see figure).

4. Do this to all the logs and take an average of
the readings (this will be only an approximate
indication but a good guide).

2"/ 5 cm

\ 27 /5 cm

EFFICIENCY

Efficiency was determined using the method ocutlined in B415.1-10 test method. 1 is represented by the Higher
Heating Value (HHV} as the fuel used during testing contains between 19% - 25% water moisture included in
the fotal calculated fuel weight. (OCther test methods such as LHV or Low Heating Value, does not take the
water moisture into account).

Annual Fuel Utllization Efficiency (AFUE) altempts to represent the actual, season long, average sfficiency of
an appliance. HHY Is the aclual, calculated average efficiency obtained under test conditions. Using correctly
seasoned wood is important when trving to gain efficiency. The more seasoned (dry) the wood, the higher the
efficiency {less energy wasted on eliminating moisture during combustion}. Operating your Blaze King at lower
settings will result in higher efficiencies as the fuel will undergo a more complete combustion. For maximum
efficiency, the appliance should be installed in a location that provides adequate intake/combustion air as well
as a location that will allow for the straightest run of optimal chimney length o establish necessary draft |
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LIGHTING THE FIRE

NOTE: As you heat up the stove for the first time, the paint will go through a curing process and will give off
an odor. To minimize the inconvenience, burn the stove at a low temperature setling for several hours. itis
advisable to open a door or window until the odor dissipates. You may also notice a change in color as the

paint cures, this is normal and will appear uniform after subsequent firings.

1. DONOT USE AGRATE. BUILD THE FIRE DIRECTLY ON THE BRICK IN THE BOTTOM OF THE
STOVE.

2. Set the thermostat to HIGH (maximum) position and turn the fan(if fitted) OFF.

3. Open both the loading deor and the bypass door {rofate the bypass handle forward).

4. Place 10 balls of non-glossy paper towards the front of the bottom of the firebox, or use a Blaze King
fire starter puck, then stack 20 pieces of kindling on top of the paper in a crisscross fashion {leaving air
gaps in between sticks).

5. Light the fire and allow it to get a good start while leaving the loading door cracked open (approximately
3 to 5 minutes). DO NOT LEAVE THE STOVE UNATTENDED.

8. Once the kindling is fully on fire, place two or three medium size logs onio the fire. Keeping the loading
door unlatched, allow the logs to catch fire (approximately 5 minutes). DO NOT LEAVE THE STOVE
UNATTENDED.

7. Once the logs are burning, latch the lcading door shut BUT keep the bypass door open. Leaving the
loading door open after the fire is well started may cause premature failure of the catalytic combustor.

8. When nearly all of the wood in the firebox is fully burning, finish ioading the stove. Lay the wood as
far back in the stove as possible. Lalch the loading door shut and observe the catalytic thermometer.
Once the needle is in the ACTIVE ZONE, close the bypass door {rotate the bypass handle backwards).
Turning the thermostat down to soon may cause the fire to go out.

9. Let the fire burn, with the thermostat in a HIGH setting, for 20-30 minutes, or until the fire is weli
established. At that point, turn the thermostat down 1o the desired setting. 1t is good burning practice
to burn the stove on HIGH for 20 to 30 minutes after every refuelling, this will help to condition the wood
load for optimum combustion. The temperature in the stove and the gases entering the combustor
must be raised to at least 500°(indicated by the thermometer needle in the ACTIVE ZONE) for catalytic
activity to be initiated. During the start-up of a cold stove, a high fire must be maintained for at least
20-30 minutes. This ensures that the stove, catalyst, and fuel are all stabilized at proper operating
temperatures. Even though it is possible for flue gas temperatures to reach 600° within 5 minutes of
a fire being started. If the fire is allowed {o die down immediately (thermostat set to a LOW setling too
soon), it may go out or the combustor may siop working, indicated by the thermometer needle being in
the INACTIVE ZONE. Once the combustor starts working, heat generated in it, by burning the exhaust
smoke, will keep it working.

10. The fan (if fitted) can be turned on when the stove is hot or after the initial warm up period of 20-30
minutes.

Probably the least understood reguirement in maintaining a good fire is that of establishing a good base

of coals or embers. A good bed of hot coals or embers will maintain a more even temperature as well as
getting the new load of wood staried easily. Put as much wood info the stove as needed, practice will teach
the amount of wood necessary to keep the fire going until the next reloading time. Don’t be afraid to fill it
completely if necessary. With the Blaze King automatic thermostat, the wood will only burn at the rate set on
the thermostat. Once the full load is established, the stove should be left to complste the full burn cycle. This
is evident by elther a coal bed (ember bed) remaining or the catalyst's thermometer hovers just inside the
active zone. This procedure will maximize the efficiency of the combustor as well as limit chimney emissions
and smoke spillage.
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s,

DO NOT USE THE APPLEANCE W TH@EJT A COMBUSTOR

RELOADING PROCEDURE (with the catalyst temperature in the ACTIVE ZONE)

1. Have your next load of wood ready before beginning. Turn the thermostat to HIGH and the fan(if fitted)
OFF. Wait 2 minutes for the air flow to stabilize.

2. Open the bypass door (rotate the bypass lever forward, on Princess Insert pull handle up} and again wait 2
minutes for the air flow {o siabilize.

3. Uniatch the loading door and open just a crack to allow the ambient room air to be introduced to the
firebox, this may take a few seconds {o stabilize.

4. Slowly open the loading door and proceed {o reload the firebox. If you experience excassive smoke
spillage, slightly close the loading door to re-establish a draft through the chimney.

5. Once loaded, laich the loading door shut and close the bypass door (rotate the bypass handle backwards,
on Princes Insert push handle down). Let the fire burn on the HIGH thermostat sefting for 20 to 30 minutes
OR until the fire is very well established. At that point, turn the thermostat down to the desired setfting.
Keep in mind you may not see a large amount of flame activity in the lower thermostat setting. The
thermometer neadle will remain in the active zone indicating that the burn cycle is continuing.

8. Should you burn the stove on a very low setting for extended periods of time, you will bagin 1o see
creosote deposits forming on the glass door. To remove these deposits, simple run the stove on HIGH for
approximately 30 minutes. The HIGH setting will burn off most of the deposits

As every pile of wood is different you will learn, over time, which sellings are necessary to achieve the optimal
fire. This will be based on the type of wood, installation, weather conditions and the desired room temperature,

RELOADING PROCEDURE (with the catalyst temperature still in the INACTIVE ZONE)
Foliow the procedure for “LIGHTING THE FIRE" on the previous page.

OPTIMAL THERMOSTAT SETTING

Any thermostat position between LOW and HIGH will produce the desired clean burning characteristics.
However, since each application can vary, you may find it necessary to operate the thermostat to suit your
application. A thermostat setting on HIGH will produce a maximum heat which is more than suitable for
heating the average size home and offer the cleanest door glass.

1. Starting the fire. Each stove, home, installation, chimney installation, and homeowner combination
works a little differently. The first several times you fuel the stove, it may not react as you expect.

A little experimentation may be needed to find the right combination of fuel and thermostat setting
fo achieve the maximum efficiency. This is one of the joys of burning wood. You, the wood burner,
make it work. And you can see what happens as it is working. Be patient, the air / fuel mixture and
temperature must be stabilized before maximum combustion efficiency can be achieved.

2. As the combustor temperature (as indicated by the thermometer on top of the stove) passes into the
active zone, further adjustment to achieve the desired room temperature should be made in small
increments for the most effective cleaner burning operation. Changes should be made as few times
aach day as possible. When the thermostat knob is moved from high to low, more gases are produced,
50 the combustor has more fuel; consequently the combustor thermometer may register a higher heat
for several hours after the thermostat is turned down.

3. Keep hot coals active so when you reload the stove you will reduce the time necessary to maintain an
active combustor.

4. The thermostat is set at the factory. DO NOT TAMPER WITH THE THERMOSTAT, this will resuitin a
malfunctioning thermostat.
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FAN OPERATION

The fan(if fitted) should be off until the stove reaches normal operating temperatures. After approximately

30 minutes, the fan speed adjusiment shouid match the thermostat conirol setting, L.e. if your stove is set at
medium then your fan should also be set at medium, low—I{ow, high—high etc.. We recommend the use of an
optional fan system on all our wood stoves. The fan system recirculates the room air over the hot surfaces of
your stove and helps spread this super heated air around your home.

ICE - FORMATION AND PREVENTION

Most of what you see coming from the chimney of a properly operating catalvtic appliance is water vapor. In

extremely cold weather - and with some exterior chimneys - this vapor may freeze in the chimney o the point
of actually blocking the chimney and extinguishing the fire. In such weather, cccasionally burn the appliance

for 4 or 5 minutes with the thermostat setting on HIGH to melt any possible ice buildup.

WOOD BURNING IN THE SHOULDER SEASON
There are things to consider if you decide to light a fire in the spring and fall or when the cuiside temperature is
miider, perhaps 55°F to 70°F (13°C to 21°C).

As you light the fire, with the loading door open, you may notice spillage, this is when a small amount of smoke
comes back into the living space. When your fire begins to warm the chimney and the draft improves, spillage
is greatly reduced. After a short period of time you can adjust the thermostat to a LOW setling and maintain a

comfortable temperature in your home.

in reducing the thermostat setting you have also reduced the flue temperatures and your chimney begins

to cool down, At this time the amount of draft is also decreasing and spillage may occur. The differences
between the flue temperature and the outdoor air temperalures causes your chimney o draw and vent the
flue gasses 1o the outside. This air movement, sometimes referred to as Stack Effect, is also influenced by air
density and moisture differences. Smali temperature differences produce less draw in your chimney system
than large temperature differences.

General Rules for burning in the shoulder season:
= Run your appliance on high for 30 minutes after start up and reloading.

«  Slowly turn the thermostat down {o the desired heat setiing.
»  The heat setting needs 1o be high enough to keap the thermometer in the active zone.

« {f the thermomester does not stay in the active zone turn the thermostat to a higher setting. Wait 15 minutes
then confirm that the thermometer remains in the active zone. Repeat as needed.

« If your appliance is producing too much heat, build smaller hotter fires.

«  Build smaller hotter fires on milder days in the spring and fall,
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it Is important to pericdically monitor the operation of the catalytic combustor to ensure that it is funclioning

properly. A non-funclioning combustor will result in a loss of heating efficiency, and an increase in creosole

and emissions. Following is a list of items that should be checked on a periodic basis;

»  Combustors should be visually inspectad at least three times during the heating season to determine if
physical degradation has occurred. Actual removal of the combustor is not recommended unless more
detailed inspection is warranied because of decreased performance. Refer to *“CATALYTIC COMBUSTOR
TROUBLESHOOTING” on next page.

»  This catalvtic heater is equipped with a temperature probe to monitor catalyst operation. Properly
functioning combustors typically maintain temperatures in excess of 500°F (indicated by the thermometer
needle in the aclive zone), and often reach temperatures in excess of 1000°F. If catalyst temperatures
fall below 500°F (indicated by the thermometer needle in the inactive zone), refer 1o next step and {o
*CATALYTIC COMBUSTOR, TESTING” below.

»  You can get an indication of whether the catalyst is working by comparing the amount of smoke leaving the
chimney when the smoke is going through the combustor and catalyst light-off has been achieved, {0 the
amount of smoke lsaving the chimney when smoke is not routed through the combusior (bypass mode):

- Light the appliance as per the lighting instructions (see "LIGHTING THE FIRE"). With smoke routed
through the catalyst, go outside and observe the emissions leaving the chimney.

- Open the bypass mechanism, wailt approximately 15 minutes, and again observe the emissions leaving
the chimney. Significantly more smoke will be seen when the exhaust is not routed through the combustor
{(bypass mode). Some smoke may be visible shortly after you start the fire and shortly after reloading the
fire. Allow 20 to 30 minutes for the fire to stabilize before making observations.

CATALYTIC COMBUSTOR, TESTING

Light the fire as per the lighting instructions (see “LIGHTING THE FIRE"). Then seat the thermostat knob on a
MED setling. When the fire is well established (within one to three hours) turn the thermostat knob belween
LOW and MED. A properly operating combustor will remain active, and the combustor thermometer will
remain in the “active” zone until the wood load is mostly consumed. A “lired” or “dead” combustor will, with
the thermostat on MED or lower, go out complstely, and the thermometer needle will fall into the “inactive”
zone. Repeat this procedure several times over several days (Remember that the combustor thermometer
has a built-in lag of 4-8 minutes.) If, after several test burns, the thermometer will not indicate an “active”
combustor, it may require cleaning or replacement. It is aiso possible that the thermometer, itself, may not
be reading accurately. Before condemning the combustor, read “THERMOMETER”. i, after cleaning has
been performed, your combustor is still not working you can Contact Blaze King for a replacement combustor.
Please read "REPLACEMENT PARTS” saction in this owners’ manual.

CATALYTIC COMBUSTOR, CLEANING

Linder certain conditions, ash particles may become attached to the face of the combusior. These may be
seen while the combustor is in the glowing stage, or when the fire is out. Any deposit on the visible face

of the combustor should be removed. Wait until the fire is out and the appliance is cold before performing
any cleaning. Brushing the combustor with a soft bristle paint brush will remove some deposits. Passing

a vacuum cleaner wand or brush near the face of the combustor will remove most deposits. (Hotashina
vacuum cleaner bag will burn, may melt the vacuum or cause a house fire. Exercise caution and never clean
the appliance when the appliance or ashes are hot.) Never scrape the combustor with any hard tool or brush,
Never run pipe cleaner through the individual calls of the combustor. This is not needed, and may do more
harm than good. Limit cleaning to the face of the combustor. NOTE: Never remove a combustor without
approved combustor gasket in hand as original gasket will fall apart when removed from appliance.
Remember to re-install the Flame Shield (the perforated plate) in same position it was found.

TIP: A hot fire will usually prove to be the best method of cleaning the combustor of deposits.
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PROBLEM - CREOSOTE PLUGGING

Possible Cause: Burning materials that produce a lot of char and
fly-ash.

Solution: Do not burn materials such as garbage, gift wrap, or
cardboard.

Possibie Cause: Burning wet, pitchy woods or burning large
ioads of small diameter wood with the combustor in the operating
position without the thermostat needle in the active zone,
Solution: Burn dry, seasoned wood, don't engage the bypass
until the temperatures are high enough to initiate light-off
(indicated by the thermostal needle in the active zone).

Possible Cause: Combustor not functioning. If proper burning
procedures have been followed 1o no avall, the combustor is not
functioning.

Solution: Replace the combustor with a genuine Blaze King
combustor (failure to do so will void your warranty).

PROBLEM - CATALYST PEELING

Possibie Cause: Exireme temperatures (above 1800°F, or
1000°C.) at combustor surface can cause the catalysis to peel.
Over firing and flame impingement on the combustor are primary
causes. Minor peeling photo shows minor peeling that is normal
and does not affect function. Severe peeling photo shows that are
closed or plugged.

Solution: Avold exireme temperatures and flame impingement.
If peeling is severe, remove and replace combustor,

PROBLEM - CATALYST DEACTIVATION

Possible Cause: Bumning large quantities of trash, pressure-
treated lumber, or painted woods.

Solution: Burn quality woods available in your area. If you
decide the catalyst has been deactivaled, replace combustor with
a genuine Blaze King combusior (failure to do so will void your
warranty).
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PROBLEM - CATALYST MASKING
{The catalyst is coated with a layer of fly-ash
or sgot which prevenis catalylic activity)

Possible Cause: Accurmnulation of fly-ash
Solution: Brush cooled combustor with a soft-bristied brush or
vacuum lightly at least once per burning season.

PROBLEM - THERMAL CRACKING

Possible Cause: Normal operation, as long as the combustor
remains intact.

Solution: If cracking causes large pieces to fall out, replace the
combustor.

PROBLEM - MECHANICAL CRACKING
Possible Cause: Mishandling, abuse, or operating without a
properly gasket sealed combustor.
Solution: Handle with care

Possible Cause: Distortion of holding collar.

Solution: Combustor should be held firmly in its can. It should
slide easily into and out of the holding collar of the stove. If
severe cracking has resulted in loss of large chunks of combustor,
replace combustor. Also replace any warped stove parts.,

PROBLEM - CRUMBLING

Possible Cause: Airleaks
Solution: inspect door gasket, see "MAINTENANCE cont.” on
page 38.

Possible Cause: High draft
Sclution: Do not exceed .08 of waler draft.
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CATALYTIC COMBUSTOR, REPLACEMENT

BLAZE KING RECOMMENDS YOUR DEALER PERFORM THIS TASK

The catalytic thermometer on top of the stove should read in the active zone after the stove has been in
operation for several hours. If the thermometer’'s indicalor needle does not stay in the aclive zone, even

with a hot fire, over a 7-10 day period of regular use, the combustor may need replacement or cleaning, see
‘CATALYST MONITORING”, If the combustor needs replacing then discontinue use of the appliance until the
combustor is replaced. If the combustor must be examined or replaced contact your Blaze King dealer.

1. The removal of a Blaze King Catalytic combustor requires

a small flat blade screwdriver or pocket knife. The stove fire
must be out for at least 12 hours prior 1o the removal process.

A combustor can reach 1400°F and hold high temperatures for
several hours even after the fire is out. After waiting 12 hours,
first remove the flame shield by simply lifting the shisld off the two
fabs at either side. Pay particular atiention 1o orientation as there
is a top and bottom edge to the flame shield.

2. Once you remove the flame shield, you'll find the combustor.
The honeycomb combustor can be made of different materials
such as cordierite, mulite or even siainless steel. They are all
the same with regard to removal and caution should be taken so
as to not drop or damage the combustor. if your combustor has
never been cleaned according the manufacturers directions, you
may wish to clean the combustor before replacing it with a new
combustor, see “CATALYTIC COMBUSTOR CLEANING”.

3. The combustor has a metal tab across the botiom and on each
side of the combustor. Using a flat blade screwdriver or pocket
knife blade, slide the blade behind the metal tab and the heavy
steel dome of the stove. The dome is the housing that surrounds
the combustor. Apply slight pressure until the combustor begins
to move forward, about 1/4”. Repeat the process on the opposite
end tab. By working back and forth the combustor will work free
of the dome housing. It is normal for the gasket surrounding the
metal band to fall apart during this process. New combustors are
shipped with a new gasket.
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4. Now that the combustor has been removed you'll be able fo see
one stainless bypass retainer on each side. These can remain in
place and do not need 1o be removed. These dlips are not fixed in
position and can fall into the firebox. Make sure they are in position
before replacing the combustor. Using the same screwdriver or
pocket knife, scrape any old gasket from the surface areas of the
dome. The dome is the housing that surrounds the combustor. If
you clean your existing combustor, you'll need o order replacement
combustor gasket. [t is always a good idea to have a spare
combustor gasket on hand prior to performing any maintenance. Hf
you purchase a new combusior a new gasket will already be applied
to the combustor.

8. This new combustor already has the gasket installed. Nole
the 17 wide masking tape. This tape will help to keep the leading
sdge of the gasket from snagging during installation. If you've
cleaned your combustor, wrap the combustor gasket as you see
here and use the 1" masking tape around the perimeter front and
rear. During the first fire the masking tape will burn off and the
combustor gasket will swell providing a tight seal. 1t is this tight
seal that improves efficiency and performance. You should never
burn your stove without a combustor gasket installed.

6. Since the combustor is only 2° deep, there is ample room fo lift
the new combustor into place. REMEMBER TO HAVE THE TAB
ACROSS THE BOTTOM EDGE OF THE COMBUSTORASITIS
INSTALLED. Slowly push the combustor in at the top apply even
pressure {o the left and right corners. This will allow for a better
view of the boltom edge for the final fitting. DO NOT FORCE
THE COMBUSTOR INTO THE DOME. TAKE YOUR TIME AND
WORK ITINTO PLACE SLOWLY.
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CATALYST MONITORING

7. Once the combustor is installed completely so that all three
tabs at touching the face of the dome, replace the flame shield.
Note the brackets welded to the back flame shield are shaped
like a triangle.The point of the triangle should face down when
installed correctly. Never operate your stove without the flame
shield in place. The flame shigld will protect the face of the
combustor against damages from wood when loading and other
possible damages that can occur during the cleaning process.

8. The flame shield will rest on the two tabs located on the dome
guard and lean slightly forward. Now that your combustor has
been installed you can relight vour stove. You will continue o
receive excellent efficiency and clean burning for years o come.
A few reminders, never burn anything other than dry, seasoned
cordwood. Burning anvthing else may contaminate or ruin your
new combustor. Also remember to keep your front loading door
gasket seal properly adjusted, see “LOADING DOOR TENSION
ADJUSTMENT”. Doing so will improve burn times and extend
combustor life span.

The combustor supplied with this heater is either a Z0336A-M or Z0334 metal combustor. Consult the catalytic
combustor warranty also supplied with this wood heater. Warranty claims should be addressed to:

in Canada

inlUSA

Blaze King Industries / Valley Comfort Systems
Warranty Department, 1290 Commercial Way
Penticton, BC Canada VZA 3H5, Ph: 250-483-7444

Blaze King Industries
Warranty Department, 146A Sireet
Walla, Walla, Washington 89362, Ph: 508-522-2730
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RUN-AWAY OR CHIMNEY FIRE

A CHIMNEY FIRE CAN PERMANENTLY BAE‘JBAGE YQUR CHEMNEY SYSTEM. THIS DAMAGE CAN
ONLY BE REPAIRED BY REPLACING THE DAMAGED COMPONENT PARTS. CHIMNEY FIRE
DAMAGE IS NOT COVERED BY THE LIMITED WARRANTY.

CAUSES:

1. Using incorrect fuel, or small fuel pieces which would normally be used as kindling.

2. lLeaving the door ajar too long and creating extreme temperatures as the air rushes in the open door.
3. Improperly installed or worn gaskets,

4. Creosote build up in the chimney.

SOLUTIONS:

1. Do not burn treated or processed wood, coal, charcoal, colored paper or cardboard.

2. Be careful not to over fire the appliance by leaving the door open too long after the initial start-up.
3. Replace worn, dried out {inflexible) gaskets.

4. Have your chimney cleaned regularly.

WHAT TO DO IF A RUN-AWAY OR CHIMNEY FIRE STARTS:

1. Close the draft fully (lowest position)} by shutting off thermostat, and make sure firebox is closed tightly.

2. Call the local fire department.

3. Examine the chimney, atlic and roof of the house, (o see if any part has become hot enough to calch
fire. If necessary spray with a fire extinguisher or water from a garden hose.

4. Do not operate the appliance again until you are certain the chimney has not been damaged.

CREOCSOTE FORMATION AND REMOVAL

When wood is burned slowly, it produces tar and other organic vapors which combine with expelled moisture
to form creosote. These vapors condense in the relatively cooler chimney flue of a slow burning fire and when
ignited, make an extremely hot fire. Check your chimney for creosote and soot regularly, until a safe frequency
for cleaning is established. The chimney connector and chimney should be inspected regularly during the
heating season fo determine if a creoscte build up has occcurred. Be aware that the hotter the fire, the less
creosole is deposited.

if accumulation is excessive, clean the chimney. You may want to call a professional chimney sweep to clean
it. Both the chimney and the appliance have {o be cleaned at least once a year or as often as necessary.
Have a clearly understood plan to handle a chimney fire.

CHIMNEY MAINTENANCE
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The most efficient method to sweep the chimney is using a hard brush. Brush downwards so soot and
creosote residues will come off the inner surface and fall to the bottom of the chimney where they can be
removed easily.

The chimney must be checked regularly and if creosote has accumulated, it must be removed without delay.
Cleaning on a regular basis should be sufficient during the coldest months. ENSURE THE BYPASS DOOR
IS OPEN PRIOR TO CLEANING THE CHIMNEY SO THE S0OO0T AND CREOSOTE FALLS INTO THE
FIREBOX.

Chimney / Flue Inspection:

The chimney should be inspected regularly during the heating season.

If possible, the chimney should be dismantled and cleanead.

The chimney should be inspected for possible damage.

If it is in good condition, put the chimney back in place; otherwise, it must be replaced.

BN

FIRE EXTINGUISHERS AND SMOKE DETECTORS

All homes with a solid fuel burning appliance should have at least one fire extinguisher in a central location,
known to all, and at least one smoke detector in the room containing the appliance. If it sounds an alarm,
correct the cause but do not de-activate or relocate the smoke detector.

ASH REMOVAL

This appliance is required o be cleaned frequently because soot, creosole and ash may accumulate. Wait
until the appliance is fully cooled off before the removal of ashes. ALWAYS REMOVE THE ASH BUCKET
IMMEDIATELY AFTER FILLING. Ashes should be removed any time they come within one inch of the door
opening. itis not necessary or advisable to completely remove all of the ashes when cleaning this appliance.
Wood burns best in a bed of ashes 1/2” thick. Ashes should be placed in a metal container with a tight fitling
lid. The closed container of ashes should be placed on a nongombustible floor or on the ground {(outside), well
away from all combustible materials, pending final disposal. If the ashes are disposed of by burial in soil or
otherwise locally dispersed, they should be retained in the closed container until all cinders have thoroughly
cooled., Other waste shall not be placed in this container.

NEVER STORE HOT ASHES IN A GAR . @E% BASEMENT, HOT ASHES WILL GENERATE

CARBON MONOXIDE AND / OR FLAMMABLE GASES. THESE GASES MAY CAUSE
SUFFOCATION AND POSSIBLE DEATH.
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LOADING DOOR GASKET INSPECTION

inspect the door gasket for physical deterioration, missing sections or obvious leakage. The appliance front
should make a groove in the gasket material - one side of the groove (toward the inside} will often be dark or
black, and the other side (toward the outside) should be light or white. Dark smudges on the outside of the
groove may indicate an air leak. if the groove is very shallow or missing, or if there is a heavy ash or creosote
deposit along the botiom edge of the gasket, it may need to be replaced. Frayed or broken gasket material,
or a gasket that is hard and unyielding, will also indicate need for replacement. Any time a plece of gasket is
missing or is broken anywhere, the entire gasket must be replaced.

To check the gasket further, wait until the appliance is cooled and insert a piece of paper (a dollar bill will work)
into the door opening and close and lalch the door. Obvious resistance should be felt when pulling the paper
out Repeat this check several times around the perimeter of the door.

LOADING DOOR GASKET REPLACEMENT
BLAZE KING RECOMMENDS YOUR DEALER PERFORM THIS TASK

1. I the door gasket is to be replaced, be sure you have Blaze King 7/8” fiber glass gasket ready to re-
install, as well as high temperature adhesive. See your Blaze King dealer.

2. Be sure the fire is out and the stove has cooled down. The door should be removed by lifting up and
out, off of the hinge pins. Then lay the door flat.

3. With a pair of pliers, pull the old door gasket out of the channel and dispose of it

4. Thoroughly clean out the channel so the new silicone adhesive will adhere and the gasket will fit
smoothly.

5. Dry fit the new gasket first {o ensure proper fit. Do not streich or cut the gasket. Distribute the gasket
avenly around the frame.

6. Run a small bead of a high temperature silicone adhesive along the center of the channel. DO NOT
USE HOUSEHOLD SILICONE CAULKING. High temperature silicone may be obtained from wood
stove dealer.

7. Start the new gaske! in the lower right corner. Do not stretch or cut the gasket. Distribute the gasket
avenly around the frame.

8. Allow the adhesive o dry before closing the loading door. The loading door tension may need to be
adjusted, see “LOADING DOOR TENSION ADJUSTMENT".

9. Check the fit of the door gasket. Insert a narrow sirip of paper into the door opening and close and
latch the door. Obvious resistance should be felt when pulling the paper out. Repeat this check
saveral times around the perimeter of the door. If no resistance is feli, adjust door latch caich, see
‘LOADING DOOR TENSION ADJUSTMENT".

10. A tight sealing door extends the burn times & protecis the combustor.
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BYPASS DOOR GASKET REPLACEMENT
BLAZE KING RECOMMENDS YOUR DEALER PERFORM THIS TASK
1. You will require THERMOSEAL® 1000SF high-temperature
resistant cement and Blaze King 5/8” dense fiber glass gasket. See
your Blaze King dealer. You will also require masking tape and

combustor gasket as disassembly of the combustor will resultin a VIEW OF BYPASS DOOR
damaged combustor gasket. AND CRANK
2. Be sure the fire is out and the stove has cooled down. THROUGH COLLAR
3. You will need to remove the liner from the collar of the stove, and
have the ability to see straight down into the stove box through the é
collar.

4. Please follow steps on *CATALYTIC COMBUSTOR,
REPLACEMENT” on how to remove your combustor,

5. Toremove the bypass door, move the bypass rod out of the way
using the bypass handle on the side of the stove. Looking down
through the collar, lift one end of the bypass door for clearance to
turn inside the top assembly. Once the bypass plate is in this

position, remove the plate through the combustor opening.

BYPASS DOOR REMOVAL
THROUGH COMBUSTOR OPENING

vvvvvvvvvvvv COMBUSTOR OPENING

6. Remove the old gasket and apply the THERMOSEAL® 10008F
high-temperature resistant cement along the door opening edge.

7. Place the gasket along the cement, and tap it in to seat i securely in

the channel.

Reverse method of removing bypass door to put it back in place,

Prior to reconnecting the liner, you will need fo adjust the bypass

ramp boll. You must first loosen the retaining nut localed under the

head of the adjustment bolt. Then using a 7/16” box wrench, tighten
the bolt until the bypass handle, when closed, has a slight cam-over BYPASS DOOR OPENING
feel. Do not over tighten.

10. Secure bolt adjustment by tightening the 7/16” nut against the
ramp as seen in the photo to the left. Now work the bypass handle
several times to make certain the bypass operation is smooth and
working properly. When you are satisfied with the operation of the
bypass, please lower the venting.

Important: Apply high temp anti-seize lubricant to the under side of
the bypass ramp where the rod contacts. 3 .

11. Please follow steps 5-8 in "CATALYST MONITORING” {o return APPLY LUBE TO THE UNDER
the combustor into place. Please note that if the gasket of the SIDE OF THE BYPASS RAMP
combustor is damaged, it will have fo be replaced.

ww
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DOOR GLASS GASKET INSPECTION
When the appliance is cold, hold the glass by placing the palm of each hand on either side of the glass. Press
firmly and try to move the glass. if the glass moves the door glass retainers may need o be tightened or the
door glass gasket may need to be replaced.
1. Inspect the door glass gasket. If the gasket is frayed or missing sections replace the gasket.
2. Inspect the glass retainers and ensure the screws holding the retainers in place are tight. Hand tighten
plus 1/4 turn. Do not over tighten.

DOOR GLASS GASKET REPLACEMENT
BLAZE KING RECOMMENDS YOUR DEALER PERFORM
THIS TASK
1. You will require Blaze King glass gasket and Blaze King
door gasket. Please see your Blaze King dealer.
2. Remove the old glass gasket.
3. Starting at the corner opposite of the “Blaze King”
logo, carefully wrap the gasket around the adges,
pressing firmly onto the sides of the glass with the
gasket centered on the edge. Finish the wrapping
with a 1/2” overiap. Ensure the thickness of the
gasket remains consistent and uniform.
4. Install glass with the “Blaze King” logo 1o the lower
left corner of the door. Install the glass refainers with ,
original fasteners. Ensure the glass is paraliel to the
frame and tighten the fasteners evenly. BLAZE KING LOGO
5. Follow steps on “‘LOADING DOOR GASKET
REPLACEMENT”.

START & STOP

DOOR GLASS, CLEANING

The best way 1o keep the glass clean is to leave the appliance on high burn for a period of time afier sach
reloading The moisture which is driven from a new load of wood contributes much of the creosote on the
inside of the glass. Removing that moisture at the beginning of the burn cycle helps to keep the glass clean.
Leaving the thermostat on a higher setting for 30 minutes to an hour before turning to low for an overnight bum
will also help. Heavier deposits may require hand cleaning. Manual glass cleaning should be done when the
appliance and glass are cool. DO NOT CLEAN THE GLASS WHILE IT IS HOT. WARNING: Do not use
abrasive cleaners to clean the glass. Use a soft cloth., After using any cleaner, thoroughly rinse the glass
with water to remove any deposits left by the cleaner. Failure to remove all traces of glass cleaner will result in
the glass cleaner residue baking on. This residue may be very difficult {o remove.
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LOADING DOOR TENSION ADJUSTMENT
To tighten the seal, use a 8/16” wrench

to loosen retainer nut on the ouiside and
tighten nut on inside firebox to move latch
catch in (see figure beside). Secure retainer
nut and (repeat) paper test (see “LOADING
DOOR GASKET INSPECTION™.

Use penetrating oll if necessary to make
turning easier.
DO NOT FORCE U

/

DO NOT OPERATE THIS WOOD ST@VE EF THE E&C&@R GASKET IS MISSING OR DAMAGED
DANGEROQUS OVER FIRING CAN OCCUR WHICH CAN DAMAGE THE APPLIANCE OR IGNITE
CREOSOTE IN THE CHIMNEY, POSSIBLY CAUSING A HOUSE FIRE. IF ANY PART OF THE
WOODSTOVE ORFLUE SYSTEM IS GLOWING THE STOVE 1S BEING OVER FIRED.
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OPTIONAL FAN ASSEMBLY
Routine maintenance of the OPTIONAL Fan Assembly on the back of the stove is not required. However,
should it become necessary to replace an individual fan or rheostat, contact your local dealer.

THERMOMETER

The combustor thermometer telis you what was happening 4-8 minutes ago, and remember, it is only an
indication of the temperatures of the gasses after they pass through the combustor. The thermomester probe,
the part that fits into the stove, must be cleaned at least once a year. Lift it from the stove (be careful, it may
be hot) and wipe or scrape it clean. Al room temperature, away from the stove, the indicator should point near
the bottom of the “Inactive” zone. I, after several years use, you find that the neadle no longer points o the
bottom of the “Inactive” zone when the thermometer has been at room temperature for 10 minutes or longer, i
may need adjustment. Holding the probe with a pair of pliers, loosen the bolt on the top of the dial. Tumn the
dial to align the pointer with the bottom of the “Inactive” zone, then retighten the bolt.

NOTE: IF YOUR BLAZE KING IS EQUIPPED WITH FANS, TURN OFF FANS AND WAIT 10 MINUTES
PRIOR TO READING CATALYTIC THERMOMETER INDICATOR. AIR MOVEMENT ACROSS THE TOP OF
THE STOVE MAY PROVIDE FALSE READING.

THERMOSTAT

This wood heater thermostat has a manufacturer-set minimum low burn rate that must not be altered. ltis
against federal regulations to alter this setting or ctherwise operate this wood heater in @ manner inconsistent
with operating instructions in this manual. If the thermostat malfunclions contact your dealer for replacement
by a qualified installer.
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Your Blaze King is dasigned to allow a wide selection of heat output lavels. If you begin to lose control of the amount of
heat the stove s emitling, determine the cause sarly so that major problems may be avoidad.

The six major needs of a well-contrelled fire are:

Knowladgeable operator.

Adsguate alr supply.

Firewood of good qualily and proper size.

Catalytic combustor in good condition.

Clsan chimnay, properly sized and installed.

. Door gasket tight and firm.

Considering all of the above, number one is the most important for safe and efficient operation of any woodstove. Please
study the operation instructions carefully. Consult your BLAZE KING dealer or call the Customer Service Department at
Blaze King in the U.S A, at 508-522-2730 or in Canada at 250-493-7444 if you have any questions not answered in this
manual.

PUA LN~

All of the six above mentioned needs are interrelated. A deficiency in any one will affect all of the others. If you encounter
a problem, determine the source of the problem and then follow-up by checking the other needs as possible contributing
factors.

PROBLEM: Chimney Fire

CAUSE SOLUTION

Actimmediately regardless of cause Turn the thermostat 1o lowest setting, check loading door to be
sure it is tightly closed.

Call Fire Department.

After the fire is out, have your chimney and flue connector inspected by a certified chimney sweep. A damaged masonry chimney
should be repaired or rebuilt. A prefabricated chimmney (factory built) that is damaged should be replaced. Any damage to the flue
connector should be corrected before the system is used again.

Possible causes of a chimney fire, and remedies for those causes, can be found further in this section: “Excessive Creosote Formation”,
and “Spots of Creosote Accumulation in Chimney or Flue Connector”

PROBLEM: Not enough heat.

CAUSE SOLUTION
Green or wet wood. Use seasoned wood. Don't be afraid to FULLY load the stove. A
Not enough fuel in stove. FULL load of wood won't burn any hotler than the thermostat is
set.
Obstruction in chimnay or cap screen. Remove obstruction. See "“COMBUSTOR, TESTING”
Combustor plugged or coated. Sea "“COMBUSTOR, CLEANING”
Combustor not functioning. See "COMBUSTOR, TESTING”.
if neaded, replace combustor, See™COMBUSTOR, REPLACING”.
Thermostat set too low. Raise thermostat sefting.
Thermostat not operating properly. Consult your Blaze King dealer.
Poor draft caused by an oversize flue Measure draft with Manometer. See “CHIMNEY DRAFTS”
Consult vour Blaze King dealer or a chimney sweaep.
Strong, gusting winds causing downdraft in Install wind-resistant chimney cap. Directional caps may not stay
chimney freely rotating. If you have a directional cap, chack it frequeantly.
Tightly sealed house, inadequate air supply. Slightly open a window, near the stove or install an outside air kit.
Reloading too much wood on top of too few coals. | Allow a larger bed of coals to build up.
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PROBLEM: Too much heat.

CAUSE
By-Pass door left open.

SCOLUTION
Close the by-pass door,

Thermostat set too high.

Lower thermostat satting.

Loading door gasket leaking, admitling excess air
into firebox.

Replace door gasket and/or adjust door. See "GASKET
INSPECTION”

Excessive draft in the chimney.

Measure draft with a Manomeler. See "DRAFTS". Consult your
Blaze King dealer or a chimney sweep. Install a cap.

Thermostat not operating properly.

Consult your Blaze King dealer.

Wood is too small.

Use larger pieces.

PROBLEM: One or both fans will not run, or ther

e is ne adjustment for fan speed.

CAUSE
Fans mounted improperly.

SOLUTION
Check that fan blade’s not touch edges of hole.

Fan spesad control.

Consult yvour Blaze King dealer for replacement.

PROBLEM: Fans minimum speed oo fast or maximum speed (oo slow.

CAUSE
Fan speed control out of adjustment.

SOLUTION
Consult your Blaze King Dealer.

PROBLEM: Excessive creosote formation in chimney and chimney Connector.

CAUSE
By-pass door left open.

SOLUTION
Close by-pass deor.

By-pass door not saaling tightly.

Inspect by-pass door and saal for warping. Ash or creosote
buildup may occur on door or seat. With stove cold scrape and
vacuum area around by-pass. Be sure all mating steel surfaces
are clean and smooth.

Improper operation.

Check thermostat setting and operating procedures. See
THERMOSTAT & OPTIMAL THERMOSTAT SETTING”

Wood too grean or wet,

Use seasoned wood. Use a moisture meter to confirm.

Catalytic combustor not operating properly.

Inspect the combustor. Sae "CATALYTIC COMBUSTOR,
TESTING”

Poor draft caused by an oversize or short flue, etc.

Measure draft with Manometer. See “DRAFTS”. Consult your
Blaze King dealer or a chimney sweep.

Chimnay oo cold or poorly insulated.

Upgrade chimney system. Consult your Blaze King dealer or a
chimney sweep.

PROBLEM: Catalytic combustor thermometer {on {op of stove) does not go into "Active” zone, or does not stay
there for long. (Fans must be in “off” position for 10 minutes prior to checking)

CAUSE
improper oparation.

SOLUTION
Chack thermostat setting and opsrating procedures. Ses
“THERMOSTAT & OPTIMAL THERMOSTAT SETTING”

Obstruction in chimney or cap.

Clean chimney, remove obstructions.

Faulty combustor thermometer.

Replace thermomelsr and Recheck combustor operating
Temperature,

Wood too green or wet.

Use seasoned wood.
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Combustor plugged or coated.

Clean combustor. See "CATALYTIC COMBUSTOR TESTING”

Combustor not functioning.

Check and test combustor. if needed replace combustor. Sea
“CATALYTIC COMBUSTOR, REPLACING”

Thermostat not operating properly.

Consult your blaze King Dealer.

By-pass door leaking or not closing completely.

inspect and clean area around by-pass doors. Adjust or replace
gasket if necessary. Consult your Blaze King Dealer.

PROBLEM: Spots of creosote accumulation in chimney or chimney connector.

CAUSE
Air leaks in chimney or chimney connector,

SCOLUTION

inspect chimney and / or chimney conneclor. Repair or replace
as necessary. Check to he sure that the chimney connector is
instalied correctly.

CAUTION: a leaking chimney connector is a fire hazard and demands immediate attention.

Poor draft caused by an oversize flue, single wall
pipe, to many elbows, ete.

Measure draft with Manometer. See "DRAFTS". Consult your
Blaze King dealer or a chimnsy swaap.

PROBLEM: Door glass quickly becomes coated with creosote.

CAUSE
Low thermostat selling or lowering the thermostat
setling too far, too quickly.

SOLUTION
Turn the thermostat io the warmest selting during the first 20-30
minutes or until the fire is well established after each reloading.

Poor draft caused by an oversize or short flue, etc.

Measure draft with Manometar. Ses “DRAFTS". Consult your
Blaze King dealer or a chimney sweep.

Obstruction in chimney or cap screen.

Ramove obstruction. Clean chimney andfor cap screen.

Strong, gusting winds causing downdraft in
chimney.

install wind-resistant chimney cap.

Tightly sealed house, inadequate air supply.

Open a window, slightly, near the stove,

Burning poorly seasoned wet wood, or wood with
high pitch content.

Use seasoned wood with low pitch conient, such as some types of
pine.

combustor temperature go up.

PROBLEM: The combustor temperature cannot be controlled. Turning the thermostat down often makes the

CAUSE

Turning the thermostat down, particularly in the first half of the burn cycle, causes the fire to emit more smoke, which is
fuel for the combustor. The combustor temperature therefore climbs for up to several hours. This is normal, and is of no
concemn. As long as only the combustor temperature is slevated, thers is nothing 1o worry about.

PROBLEM: Smoke spilis from door opening when loading fuel

CAUSE
Spark arrestor screan on cap plugged.

SOLUTION
Claan spark arrastor screen o bare metal wire.

Chimney too cold.

Make certain double wall stove pipe is used in installation.

Not enough vertical rise.

Make certain a minimum vertical rise of 367 is observed prior to
slbows. Use two 45 elbows instead of 90 elbow.

Chimney not drafling.

Turn thermostat to highest setting, open hypass, leave loading
door closed and wait 5-10 minutes to increase chimney or flue
temperature.
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Page 43 REPLACEMENT PARTS
No.
exploded Part # Description ary
view
1 ZO336A-M or COMBUSTOR 10.65" X 4" X 27 (INCL. GASKET) 1
20334
2 5.24498 BYPASS RETAINER KIT 1
3 155.0255.B-31t | BYPASS GASKET 5/8” DENSE ROUND 1
4 $5.22430 FLAME SHIELD 1
5 5.24551 DOME GUARD REPLACEMENT KIT 1
6 155.0186.5-5ft | DOOR GASKET 7/8" ROUND -5 FT 1
7 155.0254 AS-41t | Glass Gaskel 1/8 x 3/4 301B W/PSA-4#t 1
8 130.0241 5MMTHICK CERAMIC GLASS 15" X 9" W/ GASKET 1
9 5.2680.BK CAST DOOR SC20.2 1
10 5.22644.5.8 DOOR HANDLE SATIN W BLCK SC 1
11 22452 BK BYPASS HANDLE BLK ASM SC 1
12 3241 MAIN TUBE LID 1
13 120.0342.E CAT THERMOMETER W/PAN 4" PROBE 1
14 23009 THERMOSTAT CK30, SC30, AF30 1
15 220.0102 KNOB BLK 1.50 X 75H (THERM) 1
16 5.24015 REAR HEAT SHIELD KIT 1
17 S5.1726 OUTSIDE AIRKIT 1
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ITEM

NO. PART NUMBER QTY.
] A Size Brick 12
2 D Size Brick 3
3 DC Size Brick ]

4 EK Size Brick ]
5 K Size Brick 2
6 MT Size Brick 2
7 QC Size Brick ]
8 Sl Size Brick 2
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BLAZE KING WOOD LIMITED WARRANTY

Blaze King and Valley Comfort’s respective brands exiend the following warranty for wood fired
appliances purchased from an authorized Blaze King / Valley Comfort dealer and installed in
the United States of America or Canada. Warranty starts with date of purchase by the original
owner (End User) except as noted for replacement parts.

. Components
Warranty Period Covered
Parts Labor Wood

All parts, materials and surface
finishes {flaking and pesling) Subject
1 Year X to Conditions, Exclusion, and
Limitations listed.

Fan assemblies and molors, thermal
9 Vears X sehsqrs, catalytic thermometer, bi-
metallic thermostat assembly, door

handla metal components

5 Vears 9 Vears X Firebox & Heat Exchanger, Bypass
Door Steel Components

Catalyst Combustor { see
X Conditions, Exclusions, and
Limitations)

6 Years

Other Replacemeant Parts

See Conditions, Exclusions, and Limitalions
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Blaze King Wood Limited 5 Year Warranty

Blaze King is the manufacturer of the Blaze King line of heating products. At Blaze King, cur commitment 1o the highest
leval of quality and customer servics is the most important thing we do. Each Blaze King stove is built on a tradition of
using only the finest materials and is backed by our limited warranty to the original purchaser. With Blaze King, vou're not
just buying a stove; you're buying a company with yvears of unequalled performance and quality.

Limited Six {8) Year Warranty:

The CATALYTIC COMBUSTOR is under warranty by Blaze King for six (8) years from the date of original retail purchase.
The purchaser shall pay the following shars of the then current retall price for the combustor: The first three (3) vears

no charge, 4th year 60%; 5th year 70%, 6th year 80%. The Combustor must be returmned to vour dealer along with a
completed COMBUSTOR FAILURE REPORT and original proof of purchase document.

Limited (8) Year Warranty:

Under this warranty, Blaze King covers the stove body and accessories against defects in materials and workmanship, for
part repair or raplacement for the first five (5) years ™ to the original purchasar. This Warranty covers: All Steel firebox
components against defects in material and workmanship. Please see the exclusions and limifation section below as
certain restrictions and exclusions apply this warranty.

Limited Two (2} Year Warranty:

Under this warranty, Blaze King covers, fan assemblies , modular thermostat and door handie steel components against
dafects in materials and workmanship, for part repair or replacement and limited labor for the first two (2) years to the
criginal purchaser. Please see the exclusions and limitation section below as certain restrictions and exclusions apply {o
this warranty.

Limited One (1) Year Warranty:

Under this warranty, Blaze King covers all parts and materials against defects in materials and workmanship including
exterior paint finishes, for part repair or replacement and limited labor for the first vear to the original purchaser. Please
see the exclusions and limitation seclion below as certain restrictions and exclusions apply to this warranty.

How the Warranty Works

1. Allwarranties by the manufacturer are set herein and no claim shall be made against the manufacturer on any coral
warranty or representation. All claims under this Limited Warranty must be made in writing by your dealer.

2. Any stove or part thereof that is repaired or replaced during the Limited Warranty period will be warranted under the

terms of the Limited Warranty for a period not exceeding the remaining term of the original Limited Warranty or six (8)

months, whichever is longer.

For any part or parts of this stove, which in our judgment show avidence of defacts, Blaze King reservas the option

to repair or to replace the defective pari(s) through an accredited distributor or agent, provided the defeclive part is

returned to the distributor or agent, transportation prepaid, if requestad.

4, If you discover a problem that you think may be covered by the Limited Warranty, you MUST REPORT it to your Blaze
King dealer WITHIN 30 DAYS from the date the problem was first delected, giving them proof of purchase and the
date of purchase. The dealer will investigate the problem and work with Blaze King to determine wheather the problem:
a) s coverad by the Limited Warranty or
b} Can be fixed in your home or does the product need to be returned 1o Blaze King Tor repair.

5. I Blaze King determines that the stove needs to be returned to Blaze King for repair, the customer has the
responsibility and the expanse of ramoving it from their home and shipping it to Blaze King. if the problem is covered
by the Warranty, Blaze King will repair or replace the item at their discretion and the customer will be responsible for
return shipping and re-installation in their home.

6. If the problem is not covered by the Limited Warranty, the customer will be responsible for all repair costs, as well as
all storage, shipping and the cost of removing and re-installing the stove.
if you are not satisfied with the service provided by the Blaze King dealer, write to Blaze King at the address listed on
the last page of the Owner’'s Manual. Include a copy of the original purchase invoice and a description of the problem.

43
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Exclusions and Limitations:

1. This Warranty does not cover tarnish, discoleration or wear on the plated surfaces Painted finishes will change color

after initial firing and will continue to change through the lifetime of the stove. This is normal occurrence for all high

temparaturs coatings.

This Warranty does not cover gasket material or firgbrick.

Blaze King strongly recommends installation by a certified installer. Fallure to comply may adversely affect coverage

under the terms of this warranty. This Limited Warranty covers defects in materials and workmanship only if tha

product has been installed in accordance with local building and fire codes; in their absence refer o the owner’s
manual. If the product is damaged or broken as a result of any alteration, wilful abuse, mishandling, accident, neglect,
or misuse of the product, the Limited Warranty does not apply.

4. The stove must be operated and maintained at all times in accordance with the instructions in the Owner’s Manual.

if the unit shows signs of neglect or misuse, it is not covered under the terms of this Warranty policy. Performance

problems due to opsarator srror will not be covered by the Limited Warranty policy.

Some minor expansion, contraction, or movement of certain parts and resulting noise, is normal and not a defect and,

therefore, is not covered under this Limited Warranty.

Misuse includes over-firing. Qver-firing can be identified later by warped plates and paint pigment being burnt off,

Over-firing this appliance can cause serious damage and will nullify the Limited Warranty.

6. The Limited Warranty will cover glass thermal breakage only and will not cover misuse of the stove glass, including

but not limited to:

a) Glass that is struck, has surface contaminates or has had harsh or abrasive cleaners used on it

b} if the door is slammed or is closed while wood in the firebox is protruding out the stove opening thus striking the

glass.

This warranty does not cover producis made or provided by other manufaciurers and used in conjunction with the

operation of this stove without prior authorization from Blaze King The use of such products may nullify the Limited

Warranty on this stove. If unsure as to the exiant of this Limited Warranty, contact your authorized Blaze King dealer

before installation.

8. Blaze King will not be responsible for inadeguate performance caused by environmenta! conditions.

9, The Limited Warranty does not cover installation and operational related problems such as use of downdrafts or
spillage caused by environmential conditions. Environmental conditions include but are not limited 1o nearby irees,
buildings, roof tops, wind, hills, mountains, inadequate venting or ventilation, excessive offsets, negative air pressures
or other influsnces caused by machanical systems such as furnaces, fans, clothes dryers stc.

10. The Limited Warranty does not cover damage caused by burning salt-saturated wood, corrosive driftwood, chemically
treated wood or any fuel not recommendad in the Owner's Manual (use cord wood only).

11. The Limited Warranty is void if:

a) The stove has been operated in atmospheres contaminated by chloring, fluorine or other damaging chemicals.

b} The stove is subject to submersion in water or prolonged periods of dampness or condensation.

¢} Any damagea to the unit, combustion chamber or other componants due to walsr, or weather damage which is tha
result of, but not limited to, improper chimneyfventing installation.

d} Salt air in coastal areas or high humidity can be corrosive to the finish; these environmeantal conditions can cause
rusting. Damage causead by sait air or high humidity is not covered by the Limited Warranty.

12. Exclusions to the Limited Warranty include: injury, loss of use, damage, failure to function due to accident, negligence,
misuse, improper installation, alteration or adjustment of the manufacturer's setlings of components, lack of proper
and regular maintenance, alteration, or act of God,

13. The Limited Warranty does not cover damage caused to the stove while in transit. If this occcurs, do not operate the
stove and contact your courier and/or dealer.

14. The Limited Warranty does not extend to or include paint, door or glass gaskets or firebricks damage caused by
normal wear and tear, such as paint discoloration or chipping, worn or torn gaskets, chipped or cracked firebrick, etc.

15. The Limited Warranty does not include damage to the unit caused by abuse, improper installation, or modification of
the unit.

16. Damage o plated surfaces caused by fingerprints, scratches, melted items, or other external scores and residues left
on the plated surfaces from the use of abrasive cleaners or polishes is not coverad in this warranty.

Rl
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18.

19,

20.

21,

22.

24.

26.

27.
28.
29,

36.

31.

32.

. Blaze King is free of liability for any damages caused by the stove, as well as inconveniegnce expenses and materials.

The Limited Warranty does not cover incidental or consequential damages.

The Limited Warranty does not cover any loss or damage incurred by the use or removal of any component or
apparatus to or from the Blaze King stove without the express writfen permission of Blaze King and bearing a Blaze
King label of approval.

Any statement or representation of Blaze King Products and their performance contained in Blaze King advertising,
packaging literature, or printed material is not part of the Limited Warranty.

The Limited Warranty is automatically voided if the stove’s serial number has been removed or altered in any way. If
the stove is used for commercial purposes, it is excluded from the Limited Warranty.

No dealer, distributor, or similar parson has the authority o represent or warrant Blaze King Products beyond the
terms contained within the Limited Warranty, Blaze King assumes ne liability for such warranties or representations.
Blaze King will not cover the cost of the removal or re-instaliation of the stove, hearth, facing, mantels, venting or
other componants.

. Labor to replace or repair items under this Limited Warranty will be covered per our wamanty service fee

reimbursement and labor rates are set per component schadule. Labor rates vary from location 1o location and as
such total labor costs may not be coverad. Pleass consult with yvour dealer or service technician for any additional
charges such as travel time or additional labor charges that may apply.

For parts of the Blaze King woodstove or fireplace insert warranted beyond the first year, the five year limited warranty
will have tha same obligations as described in this document, provided, howevar that the purchasar shall pay the
following percentage of the then current retail cost of the repair or the replacement, according 1o the year after
purchase in the which the defect is brought to the altention of Blaze King.** During the 2nd year-—purchaser pays
20%. 3rd year —--purchaser pays 40%. 4th year - purchaser pays 60%. 5th year--- purchaser pays 80%.

. If a defect or problem is determined by Blaze King to be non warrantable, Blaze King is not liable for travel costs for

service work. In the event of in-home repair work, the customer will pay any in-home travel fees or service charges
required by the Authorized Dealer.

At no time will Blaze King be liable for any consequential damages which exceed the purchase price of the unit. Blaze
King has no obligation to enhance or modify any stove once manufactured (example: as a stove model evolves, field
modifications or upgrades will not ba performed).

This Limited Warranty is applicable only to the original purchaser and it is nontransferable.

This warranty only covers Blaze King Products that are purchased through an authorized Blaze King dealer.

if for any reason any section of the Limited Warranty is declarad invalid, tha balance of the warranty remains in effect
and all other clauses shall remain in effect.

The Limited Warranty is the only warranty supplied by Blaze King, the manufacturer of the stove. All other warranties,
whethar express or implied, are hereby exprassly disclaimed and the purchaser's recourse is exprassly limited to the
Limited Warranty.

Blaze King and its employees or representatives will not assume any liability for damages, either directly or indirectly,
caused by improper usage, operation, installation, servicing or maintenance of this stove.

Blaze King reserves the right to make changes without notice. Please complete and mail the warranty registration
card and have the installer fill in the installation data shest in the back of the manual for warranty and future reference,

. Blaze King is responsible for stocking parts for a maximum of seven (7) years after discontinuing the manufacture

or incorporation of the item inte ifs products. An exception to this would be if an OEM supplier is not able to supply a
part.
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installer: Please complete the following information

Dealer Name & Address:

Installer {print):

Installer (sign):

Phone #:

Date Instalied:

Serial No.:
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